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1. Preface 


This document details the implementation of a SCSI command set for a Read- 
Only device type (i.e. CD-ROM). This implementation complies with the ANSI 
X3.131-1986 standard. In addition several of the concepts proposed in the 
common command set document for direct-access devices have been incorporated. 
There are extensions to the SCSI interface included for audio control. 


This implementation represents the best information available to Sony 
Engineering at the time. There is continuing work in the X3T9.2 committee to 
develop an SCSI-2 standard that will incorporate CD-ROM commands as well as 
extensions to the original SCSI standard. It is Sony Engineering's intention 
to comply with the proposed SCSI-2 document at the earliest feasible date. At 
this time it is expected that most of the current implementation will comply 
with SCSI-2. However the commands used for audio control are still 
controversial and most likely will change in a future firmware release. 
Information about the current status of the audio commands and the proposed 
SCSI-2 interface for CD-ROM can be obtained from Sony CD-ROM Engineering. 


2. Introduction 


This document covers the Sony CDU-541 CD-ROM drives. The CDU-541 is a half- 
height CD-ROM drive which embeds a drive, a SCSI controller and a 
audio/headphone circuit. Not only SCSI commands but also SCSI-2 commands 
which relate to the audio function are supported in this model. All commands 
supported are described in alphabetic order in this document. 


3. Physical Characteristics 


The Sony SCSI controller uses a single-ended asynchronous SCSI interface 
that complies with the physical characteristics of ANSI X3.131-1986 Section 
4.0. Please refer to that standard for detailed information. 
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4. Logical Characteristics 


The logical characteristics of the controller comply with ANSI X3.131-1986 
for a Single-ended asynchronous implementation. The controller supports 
disconnect/reselect. Several additional logical characteristics are discussed 
here to aid in understanding the operation of the drive and controller. 


4.1. Conditions 


This section describes certain conditions as they relate to the operation of 
the drive and the interface. 


4.1.4. Power-on Condition 


The power-on condition occurs when power is first applied to the unit. The 
controller performs power-on diagnostics. If a caddy is inserted the drive 
loads the caddy and attempts to read the table of contents. For the duration 
of the power-on condition the controller will return BUSY status. If a 
failure in power-on diagnostics occurs the controller will return CHECK 
CONDITION STATUS. If after the caddy is inserted it does not seat properly, 
or the drive is unable to focus, or the drive is unable to achieve spindle 
lock-up or the table of contents is not recovered the controller will return 
a CHECK CONDITION STATUS. 


4.1.2. Reset Condition 


The reset condition occurs whenever the RST Signal is asserted, or a BUS 
DEVICE RESET message is received. 


4.1.3. Unit Attention Condition 


The unit attention condition occurs following a power-on condition, a reset 
condition, the insertion of a caddy with the successful recovery of the table 
of contents or the receipt of a MODE SELECT command from another initiator. 


The unit attention condition will persist for each initiator until that 
initiator issues a command to the logical unit for which the controller 
returns a CHECK CONDITION status. If the next command from that initiator to 
the logical unit (following the CHECK CONDITION status) is REQUEST SENSE, then 
the UNIT ATTENTION sense key is returned. If any command other than REQUEST 
SENSE is received, the unit attention condition is lost. 


If more than one unit attention condition occurs the unit attention 
condition with the highest priority will be reported. The priority is 


1) Power on / reset 
2) Not ready to ready tragesgion (medium change) 
3) MODE SELECT command issue rom another initiator 


If an INQUIRY command is received from an initiator with a pending unit 
attention condition the controller will perform the INQUIRY command and will 
not clear the unit attention condition. 


If a REQUEST SENSE command is received from an initiator with a pending unit 
attention condition then the controller will discard any pending sense data, 
report UNIT ATTENTION sense key, and clear the unit attention condition for 
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that initiator. The additional sense code will be set to the appropriate 
value. 


If an STOP UNIT command (with LoEj set) is received from an initiator with a 
pending unit attention condition the controller will perform the command and 
will not clear the unit attention condition. 


se ae 
ey 


If an initiator issues a command other than INQUIRY, REQUEST SENSE, or STOP 
UNIT (with LoEj set) while a unit attention condition exists for that 


initiator, the controller will terminate the command with a CHECK CONDITION - 
status. 


4.1.4. Ready Condition/Not Ready Condition 


The ready condition occurs after a caddy is inserted and the table of 
contents has been recovered from the disc. 


A not ready condition occurs for the following reasons: 
1) There is no caddy inserted. 
2) The drive is unable to load or unload the caddy. 
3) The drive is unable to recover the table of contents. 
4) The controller cannot select drive. (This can only occur if the 
controller was previously able to select the drive). 


A check condition status will be returned for the drive not ready condition 
only for commands that require or imply a disc access. The following commands 
will not return a check condition status for the not ready condition. ‘he 
value in parentatheses is the command code. 


1) INQUIRY (12h) 6) STOP UNIT with LoEj bit set to one (1Bh) ~~ 
2) MODE SELECT (15h) 7) ALLOW MEDIUM REMOVAL (1Eh) 

3) RESERVE (16h) 8) READ BUFFER (3Ch) 

4) RELEASE (17h) 9) WRITE BUFFER (3Bh) 


5) MODE SENSE (1A) 


The following commands will return a check condition status for the not 
ready condition. The value in parentatheses is the command code. 


1) TEST UNIT READY (00h) 15) READ HEADER (44h) 

2) REZERO UNIT (O1h) 16) PLAY AUDIO (10) (45h) 

3) READ (08h) 17) PLAY AUDIO MSF (47h) 

4) SEEK (OBh) 18) PLAY AUDIO TRACK/INDEX (48h 
5) START UNIT with Start bit set (1Bh) 19) PAUSE/RESUME (4Bh) 
6) RECEIVE DIAGNOSTIC RESULTS (1Ch) 20) READ TOC (Cih) 

7) SEND DIAGNOSTIC (1Dh) 21) READ SUB-CHANNEL (C2h) 

8) PREVENT MEDIUM REMOVAL (1Eh) 22) READ HEADER (C3h) 

9) READ CAPACITY (25h) 23) PLAYBACK STATUS (C4h) 

10) READ EXTENDED (28h) 24) PAUSE (C5h) 

11) SEEK EXTENDED (2Bh) 25) PLAY TRACK (C6h) 

12) VERIFY (2Fh) . 26) PLAY MSF (C7h) 

13) READ SUB-CHANNEL (42h) 27) PLAY AUDIO (C8h) 

14) READ TOC (43h) 28) PLAYBACK CONTROL (C9h) 
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4.1.5. ATTENTION Condition 


The ATTENTION condition allows an initiator to inform the controller that 


the initiator has a message ready. The controller may get this message by 
performing a MESSAGE OUT phase. 


The initiator creates the ATTENTION condition by asserting ATN at any time 
except during the ARBITRATION or BUS FREE phases. 


The initiator will assert the ATN signal before releasing ACK for the last 
byte transferred in a bus phase for the ATTENTION condition to be honored 
before transition to a new bus phase. An ATN asserted later might not be 
honored until a later bus phase and then may not result in the expected 
action. A controller will respond with MESSAGE OUT phase as follows: 


1. If ATN occurs during a COMMAND phase, MESSAGE OUT will occur after the 
transfer of all command descriptor block bytes has been completed. 


2. If ATN occurs during a DATA phase, MESSAGE OUT will occur at the 
controller's convenience on a logical block boundary. The initiator must 
continue REQ/ACK handshakes until it detects the phase change. 


3. If ATN occurs during a STATUS phase, MESSAGE OUT will occur after the 
Status byte has been acknowledged by the initiator. 


4. If ATN occurs during a MESSAGE IN phase, MESSAGE OUT phase will occur after 
the current MESSAGE IN byte has been acknowledged by the initiator. 


5. If ATN occurs during a SELECTION phase and before the initiator releases 
the BSY signal, MESSAGE OUT will occur immediately after that SELECTION phase. 


6. If ATN occurs during a RESELECTION phase, MESSAGE OUT will occur after the 


controller has successfully sent its IDENTIFY message for that RESELECTION 
phase. 


The initiator shall keep ATN asserted if more than one byte is to be 
transferred. The initiator may negate the ATN signal at any time except it 
shall not negate the ATN signal while the ACK signal is asserted during a 
MESSAGE OUT phase. Normally, the initiator negates ATN while REQ is true and 
ACK is false during the last REQ/ACK handshake of the MESSAGE OUT phase. 
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4.2. Command Descriptor Block 


The Command Descriptor Block (CDB) is a packet of six or ten bytes sent 
from the host computer during a command phase that requests the controller to 
perform some operation. The common parts of the CDB are described here. 


4.2.1. Operation Code 


The operation code is the first byte of the CDB and indicates whether a six 
or ten byte is being sent. Each command has a unique operation code. 


4.2.2. Relative Address Bit 


The relative address bit is applicable to some ten byte commands. This 
version of the controller does not implement relative addressing. 


4.2.3. Starting Logical Address 


The starting logical address specifies the logical block at which the 
requested read, verify or play operation is to begin. Not all CDB's have 
Starting logical addresses. 


4.2.4. Transfer Length 


The transfer length specifies the number of logical blocks to be 
transferred. A transfer length value of zero has special meaning in some 


commands. The size of the logical blocks can be set using the MODE SELECT 
command. 


4.2.5. Parameter Length 


The parameter length specifies the exact number of bytes of sense data that 
the host will transfer to the controller. 


4.2.6. Allocation Length 


The allocation length specifies the maximum number of bytes that the 
initiator has allocated for returned sense data. An allocation length of zero 
indicates that no sense data will be transferred. This condition will not be 
considered as an error. The controller will terminate the DATA IN phase when 
allocation length bytes have been transferred or when all available sense data 
have been transferred to the initiator, whichever is less. 
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4.2.7. Flag and Link Bits 


The link bit set to one indicates that the initiator requests a link to the 
next command upon successful completion of the current command. If the link 
bit is one, the controller will return INTERMEDIATE status upon successful 
termination of the command. The message sent depends on the flag bit. 


The link bit set to zero indicates that the initiator does not want the 


commands linked. If the link bit is set to zero, the flag bit shall be set to 
zero . 


If the link bit is set to one and the flag bit is set to zero, the 
controller will send LINKED COMMAND COMPLETE message if the current command 
completes successfully. 


If the link bit is set to one and the flag bit is set to one, the controller 
will send LINKED COMMAND COMPLETE(WITH FLAG) message if the current command 
completes successfully. 


4.3. Command Processing 


Upon normal command completion (successful or unsuccessful), the controller 
returns a status byte to the initiator. Since most error and exception 
conditions cannot be adequately described with a single status byte, one 
status code, CHECK CONDITION, indicates that additional information is 


available. The initiator may issue a REQUEST SENSE command to retrieve this 
additional information. 


An initiator should never send a second command to a logical unit until the 
command in progress is terminated. The command is normally terminated with a 
COMMAND COMPLETE message, but termination may result because of other events. 
such as the RESET condition. 


If the controller receives a selection from an initiator that has a command 
in progress (i.e. the controller has disconnected) the controller will abort 
the first command and not perform the second command. A CHECK CONDITION 
status is returned. The sense key is set to ABORTED COMMAND, and the 
additional sense code is set to OVERLAPPED COMMANDS ATTEMPTED. 


The occurrence of an initiator sending a second command to a logical unit 


with a command in progress by the same initiator is considered a catastrophic 
failure from the controller's viewpoint. 
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4.4. Handling of Message Phase 


The message phase is a term that references either a MESSAGE IN, or a 
MESSAGE OUT phase. Multiple messages may be sent during either phase. The 
first byte transferred in either of these phases shall be either a single-byte 
message or the first byte of a multiple-byte message. Multiple-byte messages 
shall be wholly contained within a single message phase. 


4.4.1. MESSAGE IN Phase 


The MESSAGE IN phase allows the target to request that message(s) be sent to 
the initiator from the controller. 


The controller will assert C/D, I/0, and MSG during the REQ/ACK handshake(s) 
of this phase. 


4.4.2. MESSAGE OUT Phase 


The MESSAGE OUT phase allows the controller to request that message(s) be 
sent from the initiator to the controller. The controller may invoke this 


phase at its convenience in response to the ATTENTION condition created by the 
initiator. | 


The controller will assert C/D and MSG and negate I/O during the REQ/ACK 
handshake(s) of this phase. The controller will handshake byte(s) in this 
phase until ATN goes false, unless an error occurs. 


If the controller detects one or more parity error(s) on the message byte(s) 
received, it may indicate its desire to retry the message(s) by asserting REQ 
after detecting ATN has gone false and prior to changing to any other phase. 
The initiator, upon detecting this condition, shall re-send all of the 
previous message byte(s) in the same order as previously sent during this 
phase. When re-sending more than one message byte, the initiator shall assert 
ATN prior to asserting ACK on the first byte and shall maintain ATN asserted 
until the last byte is sent. 


The controller will act on messages as received as long as no parity error 
is detected and will ignore all remaining messages sent under one ATN 
condition after a parity error is detected. When a sequence of messages is 
re-sent by an initiator because of a target detected parity error, the target 
will not act on any message which it acted on the first time received. 


If the target receives all of the message byte(s) successfully (i.e., no- 
parity errors), it will indicate that it does not wish to retry by changing to 
any information transfer phase other than the MESSAGE OUT phase and transfer 
at least one byte. The target may also indicate that it has successfully 
received the message byte(s) by changing to the BUS FREE phase 
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Table 4-1: Message Codes 


Code Description Direction 
OOh COMMAND COMPLETE In 
O2h SAVE DATA POINTER In 
03h RESTORE POINTERS In 
O4h DISCONNECT In 
O4h DISCONNECT Out 
05h INITIATOR DETECTED ERROR Out 
O6h ABORT Out 
O7h MESSAGE REJECT In Out 
08h NO OPERATION Out 
O9h MESSAGE PARITY ERROR Out 
OAh LINKED COMMAND COMPLETE In 
OBh LINKED COMMAND COMPLETE (WITH FLAG) In 
OCh BUS DEVICE RESET Out 
80h - FFh IDENTIFY Out 


Key: In = Target to initiator, Out = Initiator to target. 
4.4.3. Messages 


The single byte messages (Tabte 4-1) are listed below along with their code 
values and their definitions. 


COMMAND COMPLETE OOh. This message is sent from the controller to an 
initiator to indicate that the execution of a command (or series of linked 
commands) has terminated and that valid status has been sent to the initiator. 
After successfully sending this message, the controller will go to the BUS 
FREE phase by releasing BSY. The controller will consider the message 
transmission to be successful when it detects the negation of ACK for the 
COMMAND COMPLETE message with the ATN signal false. 


SAVE DATA POINTER O2h. This message is sent from the controller to direct 
the initiator to save a copy of the present active data pointer for the 
currently attached logical unit. 


RESTORE POINTERS O3h. This message is sent from the controller to direct 
the initiator to restore the most recently saved pointers (for the currently 
attached logical unit) to the active state. Pointers to the command, data, 
and status locations for the logical unit shall be restored to the active 
pointers. Command and status pointers shall be restored to the beginning of 
the present command and status areas. The data pointer shall be restored to 
the value at the beginning of the data area in the absence of a SAVE DATA 
POINTER message or to the value at the point at which the last SAVE DATA 
POINTER message occurred for that logical unit. 
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DISCONNECT O4H. This message is sent from the controller to inform an 
initiator that the present physical path is going to be broken (the target 
plans to disconnect by releasing BSY), but that a later reconnect will be 
required in order to complete the current operation. This message shall not 
cause the initiator to save the data pointer. After successfully sending this 
message in, the controller will go to the BUS FREE phase by releasing BSY. The 
controller will consider the message transmission to be successful when it 
detects the negation of ACK for the DISCONNECT message with the ATN signal 
false. If DISCONNECT messages are used to break a long data transfer 
into two or more shorter transfers, then a SAVE DATA POINTER will be issued 
before each DISCONNECT message. 


This message may also be sent from an initiator to the controller to 
instruct the controller to disconnect from the SCSI bus. After the DISCONNECT 
message is received, the controller will switch to MESSAGE IN phase, send the 
DISCONNECT message to the initiator preceded by SAVE DATA POINTER message, and 
then disconnect by releasing BSY. After releasing BSY, the controller will 
not participate in another ARBITRATION phase for at least a disconnection 
delay. If the controller cannot disconnect at the time when it receives the 
DISCONNECT message from the initiator, it will respond by sending MESSAGE 
REJECT message to the initiator. 


INITIATOR DETECTED ERROR O5h. This message is sent from an initiator to 
inform the controller that an error (e.g., parity error) has occurred that 
dees not preclude the controllér from retrying the operation. Although 
present pointer integrity is not assured, a RESTORE POINTERS message or a 
disconnect followed by a reconnect, shall cause the pointers to be restored to 
their defined prior state. 


ABORT 06h. This message is sent from the initiator to the controller to 
clear the present operation. If a logical unit has been identified, all 
pending data and status for the issuing initiator from the affected logical 
unit will be cleared, and the controller will go to the BUS FREE phase. 
Pending data and status for other initiators is not cleared. If a logical 
unit has not been identified, the controller will go to the BUS FREE phase. 
No status or ending message will be sent for the operation. It is not an 
error to issue this message to an logical unit that is not currently 
performing an operation for the initiator. 


MESSAGE REJECT O7h. This message is sent from either the initiator or 
controller to indicate that the last message it received was inappropriate or 
has not been implemented. 


In order to indicate its intentions of sending this message, the initiator 
shall assert the ATN signal prior to its release of ACK for the REQ/ACK 
handshake of the message that is to be rejected. If the target receives this 
message under any other circumstance, it shall reject this message. 


When the controller sends this message, it will change to MESSAGE IN phase 
and send this message prior to requesting additional message bytes from the 
initiator. This provides an interlock so that the initiator can determine 
which message is rejected. 
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NO OPERATION O8h. This message is sent from an initiator in response to a 
the controller's request for a message when the initiator does not currently 
have any other valid message to send. 


MESSAGE PARITY ERROR O9h. This message is sent from the initiator to the 
controller to indicate that one or more bytes in the last message it received 
had a parity error. 


In order to indicate its intentions of sending this message, the initiator 
Shall assert the ATN signal prior to its release of ACK for the REQ/ACK 
handshake of the message that has the parity error. This provides an 
interlock so that the controller can determine which message has the parity 
error. If the controller receives this message under any other circumstance, 
it will signal a catastrophic error condition by releasing the BSY signal 
without any further information transfer attempt. 


LINKED COMMAND COMPLETE OAh. This message is sent from the controller to an 
the initiator to indicate that the execution of a linked command has completed 
and that status has been sent. The initiator shall then set the pointers to 
the initial state for the next linked command. 


LINKED COMMAND COMPLETE (WITH FLAG) OBh. This message is sent from the 
controller to an initiator to indicate that the execution of a linked command 
(with the flag bit set to one) has completed and that status has been sent. 
The initiator shall then set the pointers to the initial state of the next 
linked command. Typically this message would be used to cause an interrupt in 
the initiator between two linked commands. 


BUS DEVICE RESET OCh. This message is sent from an initiator to direct the 
controller to clear all current commands on that SCSI device. This message 
forces the SCSI device to an initial state with no operations pending for any 


initiator. Upon recognizing this message, the controller will go to the BUS 
FREE phase. | 


IDENTIFY 80h to FFh. These messages are sent by either the initiator or the 
controller to establish the physical path connection between an initiator and 
controller for a particular logical unit. The logical unit number addresses 
one physical drive attached to the controller. 


Bit 7. This bit shall be set to one to distinguish these messages from 
the other messages. 


Bit 6. This bit is only set to one by the initiator to grant the the 
privilege of disconnecting. If this bit is zero, the controller will not 
disconnect. This bit is set to zero when the identify message is sent by the 
controller. 


Bits 5-3. Reserved. 


Bits 2-0. These bits specify the logical unit number in the controller. 
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Only one logical unit number shall be identified for any one selection 
sequence; a second IDENTIFY message with a new logical unit number shall not 
be issued before the bus has been released (BUS FREE phase). The initiator 
may send one or more IDENTIFY messages during a selection sequence. However, 
the logical unit number in any additional IDENTIFY messages shall be the same 


as the logical unit number specified in the first IDENTIFY message sent by the 
initiator. 


Sin 


When sent from the controller to an initiator during reconnection, an 
implied RESTORE POINTERS message shall be performed by the initiator prior to 
completion of this message. 


4.5. Handling of Status Phase 


The controller will always follow the selection phase with a command phase. 
If exception handling requires a status phase it will occur after the command 
phase. (Example: A reservation conflict or busy status. ) 


A status byte will be sent from the controller to the initiator during the 
STATUS phase at the termination of each command unless the command is cleared 
by an ABORT message, by a BUS DEVICE RESET message, an assertion of the RST 
signal, or by an unexpected BUS FREE condition. 


4.5.1. Status Byte Description 


GOOD (OOh). This status indicates that the controller has successfully 
completed the command. 


CHECK CONDITION (02h). This status indicates that an error, exception, or aoa 
abnormal condition has caused the sense key or additional sense code to be 
set. The REQUEST SENSE command should be issued following a CHECK CONDITION 
status, to determine the nature of the condition. 


BUSY (08h). This status indicates that the controller is busy. The 
controller is unable to perform a command from an otherwise acceptable 
initiator. The normal initiator recovery action is to issue the command again 
at a later time. 


INTERMEDIATE (10h). This status indicates that a command in a series of 
linked commands has completed successfully. This status is returned for every 
linked command in a series of linked commands except the last command, unless 
an error, exception, or abnormal condition causes a CHECK CONDITION status -or 
a RESERVATION CONFLICT status to be returned. If the intermediate status is 
not returned, the chain of linked commands is broken; no further commands in 
the series are executed. 


RESERVATION CONFLICT (18h). This status indicates that the initiator 
attempted to access a logical unit that is reserved for to another SCSI ID. 
The normal initiator recovery action is to issue the command again at a later 
time. 
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4.6. Disconnect/Reconnect 


If the disconnect privilege is granted, and the Disconnect/Reconnect 
parameters are in the default setting, the controller will disconnect after 
the command phase for any command that requires a seek operation. 


The controller will attempt to reselect the initiator after a disconnect has 
occurred. A minimum delay of 200 milliseconds will elapse between each 
attempt. The reselection procedure will continue until the initiator 
reselected responds or until a BUS DEVICE RESET or COMMAND ABORT message is 
received from that initiator or until the RST signal is asserted. 


4.7. Disc Compatibility 


The controller is designed to work with any disc that meets the Sony-Philips 
"red-book" or "yellow-book" documents at the current revision level. The 
drive will read CD-ROM data discs in mode one or mode two, digital audio 


discs, and audio- combined discs (i.e. some tracks are audio, some tracks are 
data). 


It is recommended for the efficient performance of the interface that post- 
gap areas be encoded as CD-ROM data in mode zero. 


4.8. TOC Recovery Strategy 


The recovery of the TOC data is required before a logical unit is ready and 
data can be read from the disc. The TOC data is written several times in the 
area set up for TOC data. The exact number of repetitions depends on the 
number of tracks on a disc. The following TOC recovery strategy attempts to 
maximize the chance of recovering the TOC data. 


The drive attempts to recover the TOC as soon as a caddy is successfully © 
loaded. The time maximum time to recover a TOC that is read without error is 
approximately five seconds. The repeated TOC data can be up to two minutes 
long. Following this strategy the drive will continue in its attempts to 
recover the TOC data until the end of the TOC data area is reached. 


Any command received during the TOC read operation will be terminated with a 
CHECK CONDITION status. The sense key is set to NOT READY and the additional 
sense code is set to TOC READ IN PROGRESS. 


If the drive reaches the end of the TOC data area without successfully 
recovering the TOC data the controller will respond to all subsequent commands 
that imply a disc access with a CHECK CONDITION status (see 4.1.4). The 
sense key is set to NOT READY and the additional sense code is set to UNABLE 
TO RECOVER TOC. 
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4.9. Audio Playback Implementation Rules 
The rules for audio playback operations: 


1) The starting audio address must be specified before a playback operation 
can occur. The controller will set the ending audio address if any audio 
tracks exist on the disc to the address of the next track index one minus one 
block. If a playback operation is requested and no audio tracks exist the 
playback operation will be terminated with CHECK CONDITION status. The sense 
key will be set to ILLEGAL REQUEST and the additional sense code set to AUDIO 
ADDRESS NOT VALID. 


2) The audio addresses will be valid until a reset condition, a medium 
change occurs or until another command is received with a new audio address. 


3) The audio addresses must be within an audio track. If the audio address 
is not within an audio track the command will be terminated with a CHECK 
CONDITION status. The sense key will be set to ILLEGAL REQUEST and the 
additional sense code set to ILLEGAL MODE FOR THIS TRACK. 


4) If a change in bit one of the control field is detected the playback 
operation will be terminated with a CHECK CONDITION status. The sense key 
will be set to ILLEGAL REQUEST and the additional sense code set to END OF 
USER AREA ENCOUNTERED ON THIS TRACK. 


If any of the following conditions occur and the drive has not detected the 
ending audio address audio play operation will continue on the next track. 


a) an index equal zero is detected (i.e. pre-gap detected). 
b) a track number change is detected (i.e. lead-out). 


The ending audio address may be set while audio play is in progress. If the 
ending address requested is not greater than the current address the audio 
play operation will stop and the drive will enter the hold track state. 


5) The audio play operation will not be interrupted by the following 
commands received by the controller. The value in parentheses is the command 
code. 


TEST UNIT READY READ CAPACITY 

REQUEST SENSE WRITE BUFFER 

INQUIRY READ BUFFER 

RESERVE READ TOC (Cih) 
RELEASE READ TOC (43h) 

MODE SELECT READ SUB-CHANNEL (C2h) 
MODE SENSE READ SUB-CHANNEL (42h) 


RECEIVE DIAGNOSTIC RESULTS PLAYBACK STATUS 
PAUSE with Pause bit=0 


The actual starting audio address will be within four q-subcode addresses of 
the requested starting audio address. The reason is the reliability of 
reading the q-subcode address. The current audio players carry through if 
they miss a q-subcode address. 
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S. CD-ROM Devices 


This section has five parts; a model of the CD-ROM, a command set used to 
control the drive, a part detailing the implemented pages, a part listing the 
additional sense codes, and a glossary. 


5.1. CD-ROM Model 


IMPLEMENTORS NOTE: The model described is based on CD-ROM technology, 
however the command set is designed to be usable by all read-only devices. 
The model is provided as a means to understand the implementation of the 
command set. As such the model description does not impose any mandatory 
requirements. 


CD-ROM drives are designed to work with any disc that meets the Sony-Philips 
"red-book" or "yellow-book" documents at the current revision level. Most 
drives will read CD-ROM data discs in mode one or mode two, digital audio 
discs, and combined-mode discs (i.e. some tracks are audio, some tracks are 
data). 


The CD-ROM disc has the same physical size and properties as the CD-AUDIO 
disc. The discs have two sizes, 120 millimeter diameter and 80 millimeter 
diameter. These correspond to 5-1/4 inch and 3-1/2 inch footprint drives. 


The disc is single sided containing approximately 600 megabytes of data or 
74 minutes of audio in the larger diameter. The smaller diameter has a 


capacity of 200 megabytes of data or 23 minutes of audio. A disc may contain 
both audio and data, a so called combined mode disc. 

A disc contains from one to ninety-nine tracks. Each change in the type of 
information on the disc (audio or data) requires a change in track number. A 
disc containing both audio and data would have at least two tracks, one for 
audio and one for data. 


A track has a minimum length of four seconds or 300 sectors. The first 
track number on a disc may be any track number from one to ninety-nine. The 
following track numbers, if any, are in contiguous and ascending order. 


A transition area occurs between each track. Seek operations can be 
performed to the transition area. However read or play operations cannot be 
performed in the transition area. The transition area is structured and the 
logical addressing sequence continues to increment through the transition area. 


There also exits a lead-in and a lead-out area on the disc. This allows for 
overshoot during seek operations. These areas are outside of the user defined 
area as reported in the READ CAPACITY data. 


Each track can be subdivided by indexes. Every track has at least index 


one, and may have up to ninety-nine indexes. The user information starts at 
index one within a track. The index numbers are contiguous and ascending. 


oe 
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Each disc has a table of contents (TOC). The TOC contains information on 
the number of tracks on a disc, and the starting location of the user 
information within the track. The starting location is given in MSF or LBA 
address format. The TOC also indicates which tracks are audio and which 
tracks are data. Note though, that the TOC does not contain information to 
distinguish between CD-ROM Mode one and CD-ROM Mode two data. 


The recovery of the TOC data is necessary before a drive is ready and data 
can be read from the disc. The TOC data is written several times in the area 
set up for TOC data. The exact number of repetitions depends on the number of 
tracks on a disc. 


The drive attempts to recover the TOC as soon as a caddy is successfully 
loaded. The time maximum time to recover a TOC that is read without error is 
approximately five seconds. The repeated TOC data can be up to two minutes 
long. 


A frame has 588 bits. A frame must be EFM decoded by the drive before the 
bit stream contains recognizable data. Fourteen bits are used to represent 
each eight-bit byte. Three merging bits are added to each fourteen bits. 


A block contains 98 frames. 


FRAME BYTES 

1 (24 + 3) Synchronization 

1 (14 + 3) Sub-Channels =-> 1 eight-bit sub-channel P,Q,R,S,T,U,V,W 
24 (14 + 3) Data Symbols --> 24 eight-bit bytes of data 

8 (14 + 3) CIRC Symbols Cross Interleaved Reed Solomon Code 


The sub-channel byte is assigned one bit for each sub-channel. One byte 
contains a bit for sub-channels P,Q,R,S,T,U,V,W. Sub-channel P is used for 
audio muting control. Sub-channels R,S,T,U,V,W are not used in CD-ROM. Sub- 
channel Q contains the following: 


td] 9 


2 bits Sync 

4 bits Control 

4 bits ADR 
72 bits Sub-channel Q data (9 bytes) 
16 bits CRC 


98 bits total (one bit from the sub-channel byte of each frame in a block). 
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The Sub-channel Q data contains the following: 


bits Reserved 

bits Control Field 

bits Track Number Field in bcd format 
bits Index Number Field in bcd format 
bits Relative Minute Field in bcd format 
bits Relative Second Field in bed format 
bits Relative Frame Field in bcd format 
bits Absolute Minute Field in bcd format 
bits Absolute Second Field in bcd format 
bits Absolute Frame Field in bcd format 


72 bits total sub-channel Q data 


COT DOO WOOO ££ L& 


The data symbols make up the block of data that is returned to the user 
during a read operation. A block of data is made up of 98 frames, so there 
are (98 x 24) 2352 bytes of data in a block. A block of data contains the 
following if the CD-ROM Mode field has a value of one: 


12 bytes Synchronization 
4 bytes CD-ROM data header 
Absolute Minute Field in bcd format 
Absolute Second Field in bcd format 
Absolute Frame Field in bcd format 
CD-ROM Mode Field 
2048 bytes user defined data™ 
4 bytes Error Detection Code 
8 bytes zero 
276 bytes Layered Error Correction Code 


A block of data contains the following if the CD-ROM Mode field has a value 
of two: | 


12 bytes Synchronization 
4 bytes CD-ROM data header 
Absolute Minute Field in bcd format 
Absolute Second Field in bcd format 
Absolute Frame Field in bcd format 
CD-ROM Mode Field 
2336 bytes user defined data 


NOTE: Many drives are capable of returning CD-ROM Mode one data in a QCD- 
ROM Mode two format. This allows the user to investigate the error 
detection and error correction codes. However if the data is encoded as 
CD-ROM Mode two it cannot be read as CD-ROM mode one data. 


The address in the CD-ROM Header field is usually the same as the address in 
the sub-channel Q data for a particular sector. However a tolerance of + one 
second is allowed. 


The address in the TOC for the start of user data in track has a tolerance 
of + O second. 
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5.2. CD-ROM Command Descriptions 

The following table lists the commands implemented in the controller. This 
list is written by the alphabetical order. The command descriptions are in 


alphabetical order by command name. 


Table 5-1: Implemented Commands 


Command Name Command Code Type Section 
INQUIRY 12h M Ries 
MODE SELECT 15h M B22. 
MODE SENSE 1Ah M 52s 5% 
PAUSE CSh V 5.2.4, 
PAUSE/RESUME 4Bh QO 52.5% 
PLAY AUDIO C8h V 5.2.6. 
PLAY AUDIO(10) 4USh 0 S261 % 
PLAY AUDIO MSF UTh 0 5.2.8. 
PLAY AUDIO TRACK/INDEX 48h ¢) 5.2.9. 
PLAY MSF C7h V 52010. 
PLAY TRACK C6h V S21 is 
PLAYBACK CONTROL C9h V See bes 
PLAYBACK STATUS C4h V Se cl oe 
PREVENT/ALLOW MEDIUM REMOVAL 1Eh M 5.2.14. 
READ - O8h M pe are Oa es 
READ BUFFER . 3Ch 0 5.2.16. 
READ CAPACITY 25h M Sey ae ee 
READ EXTENDED 28h M 5.2.18. 
READ HEADER C3h V 5.2.19. 
READ HEADER uy 0 5.2.20. 
READ SUB-CHANNEL C2h V Bceeele 
READ SUB-CHANNEL 42h 0 5i2eees 
READ TOC Cih V 5.2.23. 
- READ TOC 43h 0 5.2.24. 
RECEIVE DIAGNOSTIC RESULT 1Ch 0 pty ae 4a e 
RELEASE 17h M 5.2.26. 
REQUEST SENSE O3h M Seeels 
RESERVE 16h M 5.2.28. 
REZERO UNIT Olh M 5.2.29. 
SEEK — OBh M 5.2.30. 
SEEK EXTENDED 2Bh M 5.2.31. 
SEND DIAGNOSTIC 1Dh M 52.325 
START/STOP UNIT 1Bh M 5.2.33. 
TEST UNIT READY 00h M 5.2.34. 
VERIFY 2Fh 0 5.2.35. 
WRITE BUFFER | 3Bh 0 5.2.36. 


M: Mandatory O: Optional V: Vendor Unique 
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5.2.1. INQUIRY Command 


Bit; 7 | «6 2 ; 4 : 2 i 2 | 1 6 OO 
Byte | | | | | | | | | 
TU Piped une tues kosoves 
sae ot 
i ne ee : 
ae een siiecation lagi 
ae control ye 


The INQUIRY command requests that information regarding parameters of the 
controller and its attached peripheral device be sent to the initiator. 


The INQUIRY command will be terminated with a BUSY status when the 
controller is performing power-on diagnostics or the reading of the table of 
contents is occurring. 


The INQUIRY command will be terminated with a CHECK CONDITION status only 
then the controller has detected a catastrophic error. 


If an INQUIRY command is received from an initiator with a pending unit 
attention condition (before the controller reports CHECK CONDITION status), 
the controller will perform the INQUIRY command and will not clear the unit 
attention condition. ; 
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Table 5-2: Inquiry Data 


Bit; 7 ; 6 i 5 ; 4 i 3 , <2 i ot i 0 | 
Byte | | 
0 Peripheral Device Type (05h) 
Ee ee acne cane Pe LE RIPEN MOP Re eRe ROUTE eee MO ar EEA OO Pe eA ate act Rre ar MSF Ay Fe ae TG TEEN Se LC ESE Ea me aE 
{ i 

1 |! RMB |! Device-Type Qualifier 
Penal Th a a ee hae tt a sg ye a Soe ie ee ot el 
I i 

2 ISO Version ECMA Version | ANSI-Approved Version 
fds cats hi aed ee ele Oe ee AEE Ee a Oe ENN Ber CL LOM as PMO eee Ne AA AaE SA RE) RSID ee Se ge Is GT EN eh PMN ION ee eR OE aN ee aN ear pee ay A Ee 
j | 

3 | Reserved Response Data Format ! 
fel ta cate a We ea pana st i a a ce a i a a Na a a ar i oly a le cana ae ee aa ea ea a 
t | 
Additional Length (n - 4) 

PR eRe eet PER SEO Loa RED NEED rey mate Se PR ORR ETA SA CRE RISEN Ie TRACE Uae UN On RS Lm ot AE! GP aR OO IS eT ERTS eae PENN TER NEE Se Tig Sa A Me rT eR SING | 
| t 

De Reserved 
fai ae aos Bs ah Nt a dh ea i a a ha ea Tt Sa a eR Li te ete t 
j ! 

6 Reserved 
i St ta | SCL ee ON eee ae RICE PMO LT REE ee Oe ae RSME cee Be ae cage Ret ON are eR Ore aN ee) eT EO Sane Aaa Om CRA AD a tge MO Pee eR Ne NA eae RE Ay 
( j 

To Reserved 
--=-- De em a a a en ee = | 
8 {| (MSB) 
- - -+-- Vendor Identification - -| 
15 | (LSB) | 
-<<--- Veh a a a a nn ee nn ee | 
16 | (MSB) 
— a Product Identification - -! 
31 | (LSB) | 
~e--- Ve hm mn ee eee | 
32 | (MSB) ! 
~ - -t- - Product Revision Level --! 
35 | (LSB) | 
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The peripheral device type code is set to 05h if the logical unit is 
present. If the logical unit is not present the peripheral device type code 
1s set to 7Fh. 

The RMB bit is set to one because the disc is removable. 

The device-type qualifier is a set to zero. 

The response data format is set to one. 

The additional length is set to 3ih. If the allocation length of the 
command descriptor block is too small to transfer all of the parameters, the 


additional length will not be adjusted to reflect the truncation. 


The vendor identification field contains eight bytes of ASCII data 
identifying the vendor of the product as follows: 


Byte 08 09 10 11 12 13 #14 15 


ASCII S O oN Y sp sp sp sp 
Code 53h 4Fh 4Eh 59h 20h 20h 20h 20h 
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The product identification field contains sixteen bytes of ASCII data 
defined as follows: 


Byte 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 
ASCII C D - R QO M sp C D U - x xX Xx x sp 
Code 43h 44h 2Dh 52h 4Fh 4Dh 20h 43h 44h 55h 2Dh 3xh 3xh 3xh 3xh 20h 


The product revision level field contains four bytes of ASCII data which 
indicate the revision level of the controller firmware defined as follows: 


Byte 32 33 34 35 
ASCII x : x Xx X - is lower case letter indicating revision 
Code 3xh 2Eh 3xh 6Yh Y - is corresponding hex code for letter 


Byte 32 - A value of three indicates that this is a production release of 
the firmware. A value of two indicates a beta test version of the firmware. 
A value of one indicates an Engineering development version of the firmware. 


Byte 33 - is a period. 

Byte 34 - This byte indicates major revisions of, or additions to the 
firmware. The value of this byte is from zero to nine. This always implies a 
change in the implementation documentation. 

Byte 35 - This byte indicates minor changes to the firmware, i.e. bug fixes, 


corrections for misunderstandings, etc. There is usually no change required, 
or very minor change in the implementation document. 
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5.2.2. MODE SELECT Command 
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Bit! 7 1 66 1 5 i 4 t 3 | = i 3 i O 
Byte | | 
Oo | Operation Code (15h) 
“(Lj Logical Unie Number = | PF fs Reserved =| SP 
Be waved 
Fe moved : 

ge Parenoter List Length ! 
. ft .  ... | Control Byte sts—~—S ! 


The MODE SELECT command provides a means for the initiator to specify 
medium, logical unit, or peripheral device parameters to the controller. 


The target does not check the value of PF bit. 


The save parameters (SP) bit is set to zero because the CD-ROM cannot save 
parameters. 


parameter list that will be transferred from the initiator to the controller. 
A parameter list length of zero indicates that no data will be transferred. 
This condition will not be considered as an error. The block descriptor and 
the pages which follow if any must be sent in their entirety. Truncation of a 
page due to an incorrect parameter list length will be considered an error. 
The command will be terminated with a CHECK CONDITION status. The sense key 
is set to ILLEGAL REQUEST and the additional sense code is set to INVALID 
FIELD IN PARAMETER LIST. 


The MODE SELECT parameter list contains a four-byte header, followed by zero 
or one eight-byte block descriptor, followed by zero or more pages. 
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Table 5-3: Mode Select Parameter List 


Bit; 7 i 6 i 5 ; 4 - 3 i 2 i; ol i O | 
Byte | | | 
Of served 

ae Mediums TPES | 

ti... Reserved ! 

fo Block Descriptor Length (00h or 08h) : 

fo: Sete 
of Reserved 
Ee (> | 
a  .. ) : 
3 00 : 

eto Reserved ! 
5 1 (MSB) SL ! 

6 ot. Block Length 4 
7 ! (LSB) | 

i rr: page(s) = = | 
0 | Reserved =| 2 PageCode sis 
i as Page-Specific Parameter Length | 
as ! 
_ ae ¢ Page-Specific Parameters = | 
! 


The medium type is set to zero to indicate the default disc is CD-ROM. 
The block descriptor length shall be set to either OOh or O8h. 


The block descriptor specifies the medium characteristics for the whole 
disc. 
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The block length requests that the controller use the logical block length 
specified for data transfers. The controller will accept the block lengths as 
shown in Table 5-4. Any other value will be considered an error. The command 
will be terminated with a CHECK CONDITION status. The sense key is set to 
ILLEGAL REQUEST and the additional sense code is set to INVALID FIELD IN 
PARAMETER LIST. The block length is applicable to the whole disc except the 
audio tracks. 


Table 5-4: Block Lengths for CD-ROM 


Block 


256 256 bytes of user data CD-ROM mode one data required 

512 512 bytes of user data CD-ROM mode one data required 

1024 1024 bytes of user data CD-ROM mode one data required 

2048 2048 bytes of user data CD-ROM mode one data required 

2336 2048 bytes of user data & 288 bytes ECC data if CD-ROM mode one data 
2336 bytes of user data if CD-ROM mode two data 

2340 §=4 byte header & 2048 bytes of user data & 288 bytes ECC data if 

CD-ROM mode one data 

4 byte header & 2336 bytes of user data if CD-ROM mode two data 


A block length of 2336 or 2340 can be specified for CD-ROM mode one or CD- 
ROM mode two data. If a read operation is requested on a track that is CD-ROM 
mode two data and L-EC is not disabled the command will be terminated with a 
CHECK CONDITION status. The sense key will be set to ILLEGAL REQUEST and the 
additional sense code set to ILLEGAL MODE FOR THIS TRACK. 


Each page descriptor specifies parameters for the controller to use for 
subsequent operations on the specified logical unit. The page descriptors are 
specified in section 5.3. The parameter length field specifies the length in 
bytes of the parameters that follow for that page. The initiator shall set 
this value to the value that is returned in the parameter length field for the 
Same page by the MODE SENSE command. If this condition is not met, the 
controller will terminate the command with a CHECK CONDITION status. The 
sense key is set to ILLEGAL REQUEST and the additional sense code is set to: 
INVALID FIELD IN PARAMETER LIST. 
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5.2.3. MODE SENSE Command 


Bite 86 ee > ee ee ee ee 1 OO | 
Byte | | | | ! 
oO | as: Operation Code (1k) 

1 | Logical Unit Number] Reserved : 
2 | a Poti “moo... ! 
| — i °°. | 
Cae sidocation lmgth 
. i. 4 Control Byte tt tsti(i‘is~s~™S ! 


The MODE SENSE command provides a means for a controller to report 
parameters to the initiator. It is a complementary command to the MODE SELECT 
command. 


The page control (PC) field defines the type of parameter values to be 
returned as shown below. 


Table 5-5: Page Control Bit Definition 


@) Current Values 
1 Changeable Values 
0 Default Values 
1 Default Values 


5.2.3.1. Current Values 


A PC field value of Oh requests the controller return the current values for 
the page code specified. The current values returned are either the 
parameters set in the last successful MODE SELECT command or the default 
values if a MODE SELECT command has not been executed. 


5.2.3.2. Changeable Values 


A PC field value of lh requests the controller return the changeable values 
for the page code specified. The page requested will be returned with the 
bits that are allowed to be changed set to one. Parameters that are not 
changeable will be set to zero. If any part of a field is changeable all bits 
in that field are set to one. 


The page descriptor as defined in this document will always be returned even 
if none of parameters are changeable within the page. 


ia 
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5.2.3.3. Default Values 


A PC field value of 2h requests the controller return the default values for 


the page code specified. The page requested will be returned with the default 
parameters set. 


The page code specifies which page or pages to return. The page codes are 
described in Section 5.3. If the page code specified is not implemented the 
command will be terminated with a CHECK CONDITION status. The sense key will 
be set to ILLEGAL REQUEST and the additional sense code set to ILLEGAL VALUE 
IN CDB. If the page code is 3Fh, all implemented pages are requested to be 
returned by the controller. The pages are returned in ascending order. 
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The MODE SENSE parameter list contains a four-byte header, followed by one 
eight-byte block descriptor, followed by zero or more pages. 


Table 5-6: Mode Sense Parameter List 


Bit; 7 i 6 i 5 | 4 y 3 i 2 ; ol ; O 
Byte | ! | ! ! | | ! ! 
Oo; Senge Data Lengths 
Be Medium Type ssts—S : 
2b Reserved ss | 
3 bo Block Descriptor Length (08h) ! 
po Bek Descriptor sststs~=«*@Y: 
of Reserved 
EMS 3 
21. Number of Blocks 4 

3 I , (LSB) 
_ ee Packed ==~°=~C~<“‘“‘ ; ; ;SCSCSCSCSS'*‘(até‘SSS*:S 3 
i) | 
a Block Length i 
“wae (LSB) | 
i re: Page(s) tt  ssss—SsSY 
‘0 | Reserved =| Page Codes 
Ps re Page-Specific Parameter Length = *— 3 
a | 
o = 2 Page-Specific Parameters 7 “ 
I 


The medium type is set to zero to indicate the default disc is CD-ROM. 
The block descriptor length is set to O8h. 


The block descriptor specifies tne medium characteristics for the whole 
disc. 


The number of blocks field indicates the number of contiguous logical blocks 


that have the block length specified in the block descriptor. A value of zero 
indicates the whole disc has the block length specified. 


5-13 


CDU-541 CD-ROM DRIVE SCSI INTERFACE MANUAL 


The block length specifies, in bytes, the logical block size in use by the 
controller. This is applicable to whole disc except those tracks that are 
audio. The default block length is 2048 and is returned if default values are 
requested. The current block length is returned if current values are 
requested. A block length of FFh FFh FFh is returned if changeable values 
are requested. See Table 5-4 for valid values. 


Pages are returned following the block descriptor if requested. Each page 
has a header defining the page code and the page length. Following the header 
are the page parameters. The page length value is the number of bytes that 
follow the page length byte and does not include the header. The pages are 
defined in Section 5.3. 


5.2.4. PAUSE Command 


Bit! 7° #+ &@ fF 5 £ Hy 3. F 2. fF a Ft @ 4 
Byte | | 
Oration Cole (RD | 
ane ia — 
2; sca ° °=¢=«~° «°° °° ° + #8. : 
7 ie.” 
i moe. C~C=~<CSCSCS ; S27; ;«;7;7;2C2SC;CSS*=;=<‘=‘( 3 
Bt caged =~S;=~<=<=<C<CSCSCS;S 72;S P*‘“‘i‘<C::;*CS ! 
6 ice = °° "4 : 
TO! aaweassSs=“(“‘“‘;(;tS~;*‘<‘;2Xx}TS:~<;<;<C;<CS;~S;7;7;« ! 
7 ae oe i ie ! 
9 oF Caccinye #8 = .- ! 


The PAUSE command requests that the target start/stop the current audio 
play operation. 


A pause bit of one indicates the drive will enter the hold track state with 
the audio output muted after the current audio block is played. A pause bit 
of zero indicates the drive will release the pause and begin play at the 
block following the last block played. 
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5.2.5. PAUSE/RESUME Command 


Bit! 7 1 6 . » 1 4 i 3 ; 2 i ol ; 0 | 
Byte | 
Of Operation Code(¥Bh) 
(1 | Logical Unit Number | Reserved 3 
2 eee <<  . | 
3 Reserved 
wo Reserved SS ! 
So Reserved 8 : 
6 Reserved tt ssts—S } 
ae Po Reserved 
ee Reserved = st Resume | 
ee ea Control Byte ttsti—<SsS ! 


The PAUSE/RESUME command requests that the target start or stop the current 
audio play operation. This command is used with some commands,such as PLAY 
AUDIO commands issued while the immediate bit of MODE SELECT PAGE CODE 9 is 
set to one. 


A resume bit of zero indicates that the drive enter the hold track state 
with the audio output muted after the current audio block is played. A resume 
bit of one indicates that the drive release the pause and begin play at the 
block following the last block played. 


This command is terminated with CHECK CONDITION status if the resume bit is 
zero and the audio play operation cannot be resumed (i.e. an audio play 
operation has not been requested, or the requested audio play operation has 
been completed.). 


It shall not be considered an error to request a pause when a pause is 
already in effect or to request a resume when a play operation is in progress. 
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5.2.6. PLAY AUDIO Command 
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Bit, 7 i 6 1 5 i 4 i 63 i 62 i; ol i O 
Byte | 
0 Operation Code (C8h) 
ieetine ee ait De a a a NN Nh eh es 
i i 
1 | Logical Unit Number Reserved 
ee ee Fa a a a Sa A a a at ee a 
| I 
2 | (MSB) 
weno |--= ~~} 
3 | | 
~---- 1 Logical Block Address ---| 
4 | 
“~--- [=== ---! 
5 (LSB) | 
Berea Pca aa cae a ee ee np ee rg ee eee ae eae eat ean 
t | 
6 | Reserved 
a alae Dg a ate cal catalina cis cesses ls isu cu “aa al bs ke es cee ee vd cis eas cnt a aes ee ee nee 
} j 
7 | (MSB) 
ene” — Transfer Length =i 
8 | (LSB) | 
cies Dice nce ae ei rene oe ee ee a ee ee 
{ I 
9 ! ~ Control Byte 
The PLAY AUDIO command requests that the target play audio starting at the 
specified logical block address for the specified transfer length. The audio 


is output as specified by the audio control parameters. 


This command returns the status byte when the address requested is found. 
If the address is not found , or if the ready condition does not exist, or if 
the address is not within an audio track, a CHECK CONDITION status will be 
returned and the appropriate sense key set. 


If the transfer length is zero this command seeks to the specified logical 
block address and enters the hold track state. The drive is in a pause 
condition, issuing a PAUSE command with the pause bit set to zero will begin 
audio play. 
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5.2.7. PLAY AUDIO(10) Command 


222 2 2 2 2 2 2 SS S&S 2 2 SS © @ OO ww ow ww ow ew ow ww ow ww ow we 2 ww ew SO @ OO  @ @ oo om OF ew ww Ow ee oe ow oo 4 oe ae ee ae wo oo oo oo ow ow @ a aw = a oe 
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Bit! 7 6 5 4 5 2 1 0 
Byte | | ! ! ! ! ! ! | 
Oo ! Operation Code (45h) 
pee es eee Dae gah a a a Nk a a ee oa aceon Ethel 
I { 

2 | Logical Unit Number Reserved 
eee eee Ue a ca as ee cal a ch a a ae a a ea a el 
{ | 

2  ; (MSB) 
--=-- --- --- | 
3 
~--== [oo Starting Logical Block Address ---! 
4 : 
~~ a a 
5 (LSB) | 
a ada eal as a a a NE 
| | 

6 | Reserved 
Bg ee ee = else Ses od aaa ks esa es ag Se sage a pg aca nb tl ees asc ess akan ne ae ech es aid cal ta cae et ea 
j i 

i | (MSB) ! 
oo = {--> Transfer Length ---| 
8 | (LSB) | 
nape ey Oe Ba a a a a ae ee aa yw ane cca ns ae aa cers asta se a es ee eee as a ee ee 
( 1 

9 | Control Byte 
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The PLAY AUDIO command requests that the-target play audio starting at the 
specified logical block address for the specified transfer length. The audio 
is output as specified by the audio control parameters MODE SELECT PAGE CODE 9. 


The status returning condition depends on the Immd bit of MODE SELECT page 
code 9. The Immd bit in MODE SELECT page code 9 of one requests that this 
command return the status byte when the address requested is found. The Immd 
bit in MODE SELECT page code 9 of zero requests that this command return the 
Statuas byte when reading operation of data transfer length specifird byte 7 
and 8 above is completed, or an error occurs. 


If the address is not found , or if the ready condition does not exist, or if 
the address is not within an audio track, a CHECK CONDITION status will be. 
returned and the appropriate sense key set. 


If the transfer length is zero this command seeks to the specified logical 
block address and enters the hold track state. 


If any commands related to audio operations are implemented then the PLAY 
AUDIO command shall be implemented to allow a method for the initiator to 
determine if audio operations are supported. A target responding to a PLAY 
AUDIO command which has a transfer length of zero with CHECK CONDITION status 
and setting the sense key to ILLEGAL REQUEST does not support audio play 
operations. 
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The logical block address field specifies the logical block at which the 
audio play back operation shall begin. 


The transfer length field specifies the number of contiguous logical blocks 
that shall be played. A transfer length field of zero indicates that no audio 
operation shall occur. This condition shall not be considered as an error. 
Any other value indicates the number of logical blocksthat shall be played. 


NOTE: A logical block length not equal to the sector size may cause the 
Starting logical block address and the transfer length to be adjusted by the 
target. In most targets, a starting logical address that occurs within a 
sector causes audio play to start at the beginning of that sector. Many 


targets play any partial audio sector beyond the end of the requested transfer 
length. 


NOTE: When the immideate bit in MODE SELECT PAGE CODE 9 is set to one, the 
command will be terminated at the address specified by the starting logical 
block address. When it is set to zero, the command will be terminated at the 
stop address, or an error makes the command be terminated. 


5.2.8. PLAY AUDIO MSF Command 
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; 5 ; i 3 1 2 i ol | 0 
Byte | 
Oo | Operation Code (47h) 
(1 | Logical Unit Number | Reserved . 
i... Reserved = tt sssSs—~—S 3 
ae Starting Minutes” ! 
Ww Starting Seconds tt” 3 
a Starting Frame ts ! 
a as Ending Minutes 3 
ees Leeweeccweueweees eee eee eae ee ee a ee eee 
7 ! Ending Seconds | 
i ee ls | teem mamma we owe wm nama e eam mew ewe www meme ewe mew m wwe wee wwe eww eee eww ww wwe www woe 
8 ! Ending Frame | 
wees an re eye a OR pee eh nero cen Ne ee me ee eee RE Res Pee Ee eRe en Se RR ete ee ee Pare mee 
9 ! Control Byte ! 
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The PLAY MSF command requests that the target output the audio signals 
Starting at the specified starting address and continue the audio play 
operation until the specified ending address is detected. The audio signals 
are output as specified by the audio control parameters in MODE SELECT PAGE 

CODE 9. The number in these fields is hexadecimal. 


The Starting minutes, seconds, frame specify the starting address in 
absolute time. The Ending minutes, seconds, frame specify the ending address 
in absolute time. If the ending address is less than the starting address a 
CHECK CONDITION status is returned. The sense key is set to ILLEGAL REQUEST 


and the additional sense code is set to ILLEGAL VALUE IN COMMAND DESCRIPTOR 
BLOCK. 


The status returning condition depends on the Immd bit of MODE SELECT page 
code 9. The Immd bit in MODE SELECT page code 9 of one requests that this 
command return the status byte when the address requested is found. The Imnd 
bit in MODE SELECT page code 9 of zero requests that this command return the 
Statuas byte when reading operation of data transfer length specifird byte 7 
and 8 above is completed, or an error occurs. 


If the address is not found , or if the ready condition does not exist, or if 
the address is not within an audio track, a CHECK CONDITION status will be 
returned and the appropriate sense key set. 


If the starting address equals the ending address this command this command 
seeks to the specified address and enters the hold track state. The drive is 
in A pause condition, issuing a PAUSE command with the pause bit set to zero 
will begin audio play. 


5.2.9. PLAY AUDIO TRACK/INDEX Command 


Bit; 7 | 6 1 5 1 4 : 2 i 2 i; ol i oO | 
Byte | | | 
0 | Operation code (48K) 
(1 | Logical Unit Number f Reserved | 
ae Reserved ssts—S—S | 
3 po Reserved 
fe Starting Track Cts , 
a Starting Index : 
7 a — 
s aa ———_ : 
Saree Ps nwetieeeeciccmeceecuateeeoeeeececeetuee eee eel bee wee aoe eeese 

8 . : Ending Indexe 3 
ep ¢ Control Byte ! 
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The PLAY TRACK/INDEX command requests that the target play audio starting 
at the specified starting track and index for the specified ending track and 


index. The audio is output as specified by the audio control parameters in 
MODE SELECT PAGE CODE 9. 


The starting track field specifies the track number of the starting audio 
track. The starting index field specifies the index number within starting 
track at which the audio play operation shall begin. Valid values for the 
track are ih to 63h( 1 to 99 ) and for the index are only 1 


NOTE: The current firmware in the controller only supports a starting 
index of one. 


The ending track field specifies the track number of the ending audio track. 
The ending index specifies the index number within the track after which the 
audio play operation shall stop. The ending track of FFh is valid, and the 
play operation continues until the lead-out or non-audio track is detected, 
or an error occurs. 


IMPLEMENTORS NOTE: A typical audio track for music has only one index 
number (i.e. the number of indexes is equal to one.) The number of indexes 
within a track in not obtainable from data in the table of contents. 


The status returning condition depends on the Immd bit of MODE SELECT page 
code 9. The Immd bit in MODE SELECT page code 9 of one requests that this 
command return the status byte when the address requested is found. The Immd 
bit in MODE SELECT page code 9 of zero requests that this command return the 
Statuas byte when reading operation of data transfer length specifird by byte 
7 and 8 above is completed, or an error occurs. 


If the address is not found , or if the ready condition does not exist, or if 
the address is not within an audio track, a CHECK CONDITION status will be 
returned and the appropriate sense key set. 


If the starting track is greater than the ending track, a check condition 


Status will be returned. The sense key will be set to ILLEGAL REQUEST. If 
both are equal, the play operation is executed on the track only. 
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5.2.10. PLAY MSF Command 


Bit} 7 {| 6 {| 5 ; 4 | 3 ¢ 2 ¢F 2 | Of 
Byte | | | | | | | | 
Of Operation Code (Oh) 
Tf Logical Unit Maber Reserved 3 
2 caewed SSCS 
nn Starting Minutes 
ie Starting Seconds SSS : 
rk en Starting Frame 3 
2 EE: coding Minutes : 
a ee cnding Seconds SSS : 
YS a csding Frame 3 
Pk Seana: control Byte SSS 3 


The PLAY MSF command requests that the target output the audio signals 
Starting at the specified starting address and continue the audio play 
operation until the specified ending address is detected. The audio signals 
are output as specified by the audio control parameters. 


The Starting minutes, seconds, frame specify the starting address in 
absolute time. The Ending minutes, seconds, frame specify the ending address 
in absolute time. If the ending address is less than the starting address a 
CHECK CONDITION status is returned. The sense key is set to ILLEGAL REQUEST 
and the additional sense code is set to ILLEGAL VALUE IN COMMAND DESCRIPTOR 
BLOCK. 


This command returns the status byte when the address requested is found. 
If the address is not found , or if the ready condition does not exist, or if 
the address is not within an audio track, a CHECK CONDITION status will be 
returned and the appropriate sense key set. | 


If the starting address equals the ending address this command this command 
seeks to the specified address and enters the hold track state. The drive is 
in a pause condition, issuing a PAUSE command with the pause bit set to zero 
will begin audio play. 
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5.2.11. PLAY TRACK Command 


S22 22 222 2 2 2 2 @ 2 @ @ w& @ w @ @ ow o® FF O® @® @® OF OF oe oo we ow ww ww oe & 4m ee ow ow 8 @®  &@ Ot @® 8 Oo Oe we ow ow @ © @ ww @ ew @ we oe @ @ w& 
— em ae ae a Om OP OD &® Sm > om OD OD GD OD OD OD ® GE GE GD SO GD ED OF OF GE OF Gb OD 2D OD OF GD OD GE GP Gb Oe GR OF 2D G8 GD OD GD OE GS GD © GF 68 GF aD OD &D OP OD OF oe am a oe ae ae o@ a om oe oe oF Oo oe oe aw 


Bit! 7 1 6 ans 1 4 | 3 ~ 2 ~ 2 ; 0 | 
Byte ! ! 
Oo |} Operation Code (6h) 
‘1 | Logical Unit Number! 8 Reserved | 
cS as wa ©... ! 

3 | OO Reserved iw ssts—~—S | 
wo Starting Track = t™S : 
ch oa Starting Index tts | 
6 Reserved tititi‘—s | 
+: . Reserved ssts—~—S : 
eto Number of Indexes t—~tS : 
o ;. °° control Byte tstst—~—S : 


The PLAY TRACK command requests that the target play audio starting at the 
specified starting track and index for the specified number of indexes. The 
audio is output as specified by the audio control parameters. 


The starting track field specifies the track number of the audio track. The 
Starting index field specifies the index number within starting track to begin 
the audio play operation. 


NOTE: The current firmware in the controller only supports a starting 
index of one. 


The number of indexes specifies the duration of the audio play operation. 
If the value in the number of indexes field exceeds the number of indexes 
within the track the play operation will continue until the end of the track 
request. A value of FFh requests that the play operation continue until the 
lead-out track or a non-audio track is detected. 


IMPLEMENTORS NOTE: A typical audio track for music has only one index 
number (i.e. the number of indexes is equal to one.) The number of indexes 
within a track in not obtainable from data in the table of contents. 


This command returns the status byte when the address requested is found. 
If the address is not found , or if the ready condition does not exist, or if 
the address is not within an audio track, a CHECK CONDITION status will be 
returned and the appropriate sense key set. 


If. the number of the starting address specified is the same as that of the 
ending address, the audio data on the track is output. 
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5.2.12. PLAYBACK CONTROL Command 


Bit; 7 | 6 i 5 1 4 i: 3 i 2 i ol i 0 
Byte | | | | | | | | : 
QO. 3 Operation Code (C9h) 
aitews ae ck Pes gl ERE Ye ie ead ce A RS aI a ee Rood Re eee NT EE ECD UREN eden Oe ac MO CRON) SRE TE ER ES SETS Se fA RE | 
| { 

gt | Logical Unit Number Reserved 
Se seers aa a a a 2 a a hc Se a a OE at at aE 
{ t 

2 Reserved 
eke oe os Da a a a i Nt a TN a i a ie at ee el 
{ | 
os Reserved 
eae eos Ba ace ccs an sa ese esc Sees ccs“ ce NO a a ds eta gl oe stem eet 
! { 

4 Reserved ! 
a ae Ws sls sf sees ens hc ech ek tacos ccs os “Sa aah a a a ae cre tee Sr eet eed 
t | 

> 4 Reserved ! 
aaa ca le 5 eal cs assailed en a ni a a Ek as a a a ae a 
| 1 

6 | Reserved 
See ee es a ak Nea a cu a aa I a I A a a tN eee 
| { 

7 | (MSB) 
-<--- ‘ite Parameter Length === 
S- 7 (LSB) | 
pois oe Da a aa a NL a a a a at aN i Nan ea ala eee ee ee Fi 
! | 

9 | Control Byte ! 


The PLAYBACK CONTROL command requests that the target set the audio play as 
specified. 


If the drive is not in the ready condition the command will be terminated 
with a CHECK CONDITION status. The sense key will be set to NOT READY and 
the appropriate additional sense code set. 


The parameter length specifies the number of bytes of data to be sent during 
the data out phase. 
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Table 5-7: Audio Control Data Format 


— aD Ow EP OD aD OP OR a a aD EP OP GF OF an an Pp —_ ab = ap = «=~ a 4 ™~ =a, = en an ow Ge ee «ae ew a a «ew aD ew cee oD OD OP aD am ow ow 


Bit! 7 | 66 f 5 ; 4 | 3 i 2 t oo i O | 
Byte | | | | ! | | | 
i —<—< °° °° | 
2] ee — = i. . .: : 
5 to — @=#€#2£©»#2|.©|6C™é~C~*C<“< ‘; ; | 
4 eee Resctvads = S=s=si“‘<swmt*!*”!”*~*™”™!”™C~*~<~<;=C‘C;:;*~S | 
5 i <—<— |... ... ! 
6 | TO —“—<.  ..:. | | 
7 : aaa ———— °°  . : 
8 | aS — i. = ! 
9! eee ——— oo: -:* : 
10 | a Resceied. = =—=~<C*~<“‘“‘<C*“*‘“ TO Ge acc CR ! 
ra 2 chanel Volums = =*~«7«&]&SS=C=é<i<i‘i‘i=<CS*=S : 
Ri Reserved -=—=—=—=«{~=«<Channel 1 Output Selection | 
Bo eee Channel 1 Volume itttst—S~S | 
| — & Recose)~*~C~*~<~S~<a:*“‘<s‘aR EE ee | 
fom a GaneloVelme ==  ° - =~ | 
16 | ee Sccee, =2=82~2~*~*~*«€*™F*8CU«M SC eaenaeh Soueecolece ee: : 
—) nr mink ii |  - 4 


-_—ae ae a ae a GP ow oe om of oe ae cm am om ow wR ae @ ew ow uF _— ww om a ow om om a we a ow a ow on we eR we aw a a o® om ow of ww oF ow oF ow a8 oe am ow OP OR oa ow ow oe ae Oe ee ee ee ee ee ee eee ee 
Se SS SVS SS SSS VSS SSS SV SBS STS SS SS SSS SS OS ee ee Se ee ee ee ee we ee Se a AD OD an DD DD DD OD ES A A Ob ES ab ae a a ae oD oD ae ae ae 


The channel output selection specifies where the audio for that channel 
will be output. Channel output selection and volume control of channel O and 
1 is valid in this command. The valid values of volume control are OOh 
through FF in the channel volume field, and a value of zero indicates the 
output is muted and a value of FFh indicates maximum volume level. Channel 
output selection is defined as follows. 
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Table 5-8: Channel Output Selection 


Channel output 
1 
! 


selection field description 
Bit No 3210 
0000 ' muted 
0001 ' output to channel O 
0010 ' output to channel 1 
0100 | output to channel 2 (Not supported) 
1000 | output to channel 3 (Not supported) 


NOTE: The current firmware supports only channel 0 and 1. Attempting 
to set channel to 2 or 3 will result in the command being terminated with 
a CHECK CONDITION status. The sense key will be set to ILLEGAL REQUEST. 


5.2.13. PLAYBACK STATUS Command 


Bit}; 7 ; oo 4 & 4-3 i 3 ; 2 4 1 ; O- | 
Byte | a) | | 
of  Qperation Code (Kuh) =t*~=<CS~s~<CS~*S 
et eben ce ee ee tha dg Ne cena ea a eA ate Ss trl a ey 

1 | Logical Unit Number Reserved } 

_ Bb Reserved ss | 
‘7... Reserved : 

a Reserved ss | 
ee Reserved sss : 
6b Reserved 3 
TORS : 

a — Allocation Length ca. 

ysis Ecomssesmsnsspeticoebeesadinutsesdecinsestaseresiinsdesseiamammesashcmatiomasiaownncatena 

9 ! Control Byte ! 


The. PLAYBACK STATUS command requests that the target return the status data 
of the current audio block. | 


If the drive is not in the ready condition the command will be terminated 


with a CHECK CONDITION status. The sense key will be set to NOT READY and the 
appropriate additional sense code set. 
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Table 5-9: Audio Status Data Format 


=a ee ee ow oe oP a om a ae om am ew om @ o® a om a ow am a @® ae ow om mwmewep @ a @ @& = ae a» an 


Bit! 7 > 6 F S&S 2¢ & 2 8 bP 2 Ff Ly OY 
Byte j 
Oo 6! Reserved 
cesta tas Mca ee aa a a Se a ae ae re lg a8 I Na a a a ee a a ah eae 
} | 

rt Reserved 
eee ee ee a Fi ah ea lO a et a Re i ea ee eat ra eee ee 
J { 

2 | (MSB) 
--e-- ico Audio Status Data Length ---| 
| (LSB) | 

ae eases at Da a a ea a rN a a ee a lee 
I i 
yo Audio Status 
Pee ne Do a a a aa aN a a a ed ale 
{ i 

5 Reserved ! Control 
a ai lan a a I a a Na a ah git 
! ! 

6 | 
fat habe ig et nes ars | 
{ § 

| ; 
=a == CD Address ae 
So 4 | 
iss a dai as ag | Se Se | 
1 ! 

9 
=H-S< a a aaa al ald 
10 | Reserved Channel O Output Selection 
i ei eee a ec eset eg tad a Nala i sat we ce fag eee sys Ca Ne ei es a etn he a a a gree td 
’ ! 
a Channel 0 Volume 
ites a St eae ae Ne RAN Tene SRE RE ee Seay a PON Se oe EPR eR eee PTE et eee ND a eR tN De ES i ee AE eS RAR ETS Ee | 
t 1 

i2 ! Reserved Channel 1 Output Selection | 
lee ee ee a er NS Nea a ee Se ce at tek ke a aye tS a ee ct he a aa ee se 
i 1 

i3, } Channel 1 Volume 
ee eM mee RO etn ees TCT OR TE OT LY SY AY SOO OR OE os TO Oe eT Cw N RITTER AMC APE tie Tene RUT age NT a en ete Me Geen ene ee | 
i l 
14! Reserved Channel 2 Output Selection 
nes Sa el cs co eae ON De er eA ce eA as Fe eS CR PO EP ee PSY ea RR IRS Re REE AS Oe PIPE UPR pT MERE Ae EN RS ee ly ene any A Pe, 
! i 
15} Channel 2 Volume 
Sopcast a ah at tt Si aa RN sk a A al or a a ceed 
| | 

16 | Reserved Channel 3 Output Selection 
| —~naw! 

eae i ae Ge eg rg eg Ue a gr ee Geet ee mee S ope Seep ae Ee eG ae Oe Tae Oe ee eee ee ee ee gee OE OEE Te ye hae TO hg a ! 
17! Channel 3 Volume 


The audio status bits are defined in Table 5-10. 
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Table 5-10: Audio Status 


Status | Description 3 
00h =| Audio play operation in progress. | 
“‘Oih | Audio pause operation in progress. 3 
‘Ozh | audio mutingon, : 
03h «| Audio play operation successfully completed. = | 
Oth «| Error occurred during audio play operation. = : 
th | Meee. jj — ! 


The control bits are defined in Table 5-24. 


The CD address field specifies the current address. The format of the 
address is determined by the LBAMSF bit in the CD-ROM parameters. See Section 
5.3. 


The channel output selection indicates where the audio channel is output. 
See Table 5-8. A channel may be output to more than one channel (i.e., 
channel one may be output to channels one and two). 


The channel volume control indicates the relative volume level of the audio 


output. A value of zero indicates the output is muted, a value of FFh 
indicates maximum volume level. 7 
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5.2.14. PREVENT/ALLOW MEDIUM REMOVAL Command 


Bit; 7 ; 6 { 5 ; os « = a, 5 OO | 
Byte | | | | | | | | 
Seater gcion Cole ER) 
Tf Logical Unie munber tS Reserved : 
Fr rs eserved SS : 
i. ferred : 
Ft a mocerved ve 
rs control Byte SSS : 


The PREVENT / ALLOW MEDIUM REMOVAL command requests that the controller enable 
or disable the removal of the caddy in the drive. 


A prevent bit of one will inhibit the removal of the caddy by use of a 
command through the interface or by use of the eject button. The emergency 
release mechanism will not be overridden. A prevent bit of zero will allow 
removal of the caddy. . 

This prevention of caddy removal condition will terminate upon receipt of a 
ALLOW MEDIUM REMOVAL command (i.e. the prevent bit set to zero), or by the 
receipt of a BUS DEVICE RESET message from any initiator or by a reset 
condition. 


If a PREVENT MEDIUM REMOVAL command is issued without the drive being in the 
ready condition command will be terminated with a CHECK CONDITION status. The 
sense key will be set to NOT READY and the appropriate additional sense code 
will be set. 


A ALLOW MEDIUM REMOVAL command may be issued at any time by the initiator 
and will not be considered an error. 
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Bit; 7 i 6 —. i 4 i 3 i 2 io i  O 
Byte | 
Ob Operation Code (08h) 
1 ! ‘Legical Unie Number’ SCT (WSBY =CC(=“‘(tsé‘<i‘ i‘ C i‘C;!;SS : 
2 ee penaeat Block Address | 
En (ose) | 

4 | Transfer Length ; 
a ae Gonteoleyes ==°=~S«S«3 SCti‘(i‘i‘i‘i‘ ‘“ ;CS ! 


The READ command requests that the controller transfer data to the 
initiator. 
The data will be transferred in whole blocks without delays occurring during a 
block transfer on the bus. After completion of the read operation the drive 
will enter the hold track state for the duration of the inactivity time. 


The logical block address specifies the logical block at which the read 
operation will begin. a 


The transfer length specifies the number of contiguous logical blocks of 
data to be transferred. A transfer length of zero indicates that 256 logical 
blocks will be transferred. Any other value indicates the number of logical 
blocks that will be transferred. 


This command will be terminated with a RESERVATION CONFLICT status if any 
reservation conflict exists and no data will be read. 


This command will be terminated with a CHECK CONDITION status for a number 
of reasons. The error recovery parameters determine when and how the data 
errors are reported. See Section 5.3.1.1. The data transfer will also be 
terminated with a CHECK CONDITION STATUS if any of the following events occur 
while a read operation is in progress. The sense key will be set to ILLEGAL 
REQUEST and the additional sense code set to END OF USER AREA ENCOUNTERED O 
THIS TRACK. 


A mode zero is detected (i.e. post-gap detected). 

An index equal to O is detected (i.e. pre-gap detected). 

A track number change is detected (i.e. lead-out, mode one <-> mode two). 
A change in bit one of the control field is detected. 


If the logical block address requested is not within a data track the 
command will be terminated with a CHECK CONDITION status. The sense key will 
be set to ILLEGAL REQUEST and the additional sense code set to ILLEGAL MODE 
FOR THIS TRACK. 
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If the logical block address plus the transfer length requested exceeds that 
reported by the READ CAPACITY data a CHECK CONDITION status will be returned. 
The sense key is set to ILLEGAL REQUEST and the additional sense code is set 
to LOGICAL BLOCK ADDRESS NOT VALID. 


5.2.16. READ BUFFER Command 


— ew a ee oe oe a ee EP a ee ee a a a a a ae a oP oP am aw om ew ow ow ome we ow owe ew eae ee we wee ee ee ee eee eee ee ee ae eee ee ee oe ee aw on en om oe a a ee a a ae a a ae oe 
— ee oe a ew ae ee ae oe oe ee em a aw a at em am GF G2 am am cmp cm oe a 6H a ew om ae aw oa om a we @® © a ow ah a om oF ow oe an ae a er a8 8 ee ee ow em a a ee oe oe a a ow ee oe a oe a ae an ae ae ae 


Bit; 7 i 6 ;: 5 i = 4 i 3 i 2 Co a i; O 
Byte | ! | | | | | | | 
0 Operation Code (3Ch) 
eres Dr a Oa ag SN a a a a ee Pe ae A ae ee 
! { 

1 | Logical Unit Number Reserved ! Mode 
a Di a a a a et 
| I 

2 Reserved 
age ae ee a a a a a a ee erty 
1 { 

3 | (MSB) 
ge gaia ed Sat Sa bites Geshe? era | 
j i 

4 ! Buffer Offset 
a eas oe Cree ge Pee 
| I 

> 4 (LSB) | 
alate by cee Da a a a Na he et a i aN a ae ae a ec ee oa ae 
| { 

6 | (MSB) _ 1 
cine ene a=! 
7 ! Transfer Length 
secs a 
{ vy 

8 (LSB) | 
----- i 
7 4 Control Byte ! 


The READ BUFFER command is used in conjunction with the WRITE BUFFER command 
as a diagnostic function for testing controller memory and the bus integrity. 
This command will not alter the mediun. 


The function of this command and the meaning of fields within the command 
descriptor block depend on the contents of the mode field. A mode field value 
of zero indicates that the buffer offset is zero. A mode field value of one 
indicates that the buffer offset is valid and the data will be placed in the 
buffer with that offset. | 


The buffer offset is the byte offset within the buffer where the data will 
be retrieved. If the controller is unable to accept the specified buffer 
offset, it will return CHECK CONDITION status and it will set the sense key to 
ILLEGAL REQUEST. . 
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The data to be transferred is preceded by a four-byte READ BUFFER header. 


Table 5-11: Read Buffer Header 


Bit; 7 | 6 ; 4 a. i 3 i 2 ; ol | O ! 
Byte | ! | | ! | | ! | 
of Reserved 
OB ! 

2 i Available Length | 
3 ! ; (LSB) | 
5.2.17. READ CAPACITY Command 
Byte | | | | | 
Oo | operation Code (252) 
(1 | Logical Unit Number | Reserved ! 
aa an Nae ek ty ae Nee 
2 3 Reserved : 
Bp Reserved | 
ae Reserved | 
Sto Reserved : 
6b Reserved } 
ee Reserved : 
aa Reserved 3 
sc °° | « Control Byte | 


The READ CAPACITY command a means for the initiator to request information 
regarding the capacity of the logical unit. The eight bytes of READ CAPACITY 
data is shown below. The capacity is based on the starting address of the 
lead-out area minus one. 
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Table 5-12: Read Capacity Data 


Byte | Description 
O | (MSB) ! 

-~ = j- = Logical Block Address - -!| 
3 | (LSB) } 

ipramieeee te che a gan a a aN Nt at a a a a a a re lee arn 
I ! 

mt ' (MSB) ! 

- - -l- - Block Length - =] 
T (LSB) | 


The logical block address reports the address of the last user accessible 
block on the disc based on the block length specified in the MODE SELECT 
command. The default block length is used if a MODE SELECT command has not 
been issued. 


The block length reported is based on the block size requested in the MODE 


SELECT command. The default block length default is reported if a MODE SELECT 
command has not been issued. 
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5.2.18. READ EXTENDED Command 


Bit! 7 ' 6 1 5 r 4 { 3 | 2 i ad i Oo 
Byte | } 
0 Operation Code (28h) 
sacl ca ct ea Dee ety eee aR EL RP ee Dee RO ED PR Nr aPN SM Se NaN ROTTS att ETE AE PL NESE ERCE PN Pe Nea eR ee ME iy SEE OT Otro Pe EON A Lo a SR eee Smee eS 

| | 

1 Logical Unit Number Reserved 
pecegete ss eee ee a) ESO eR PERE I Ee Pash Pane CPN BER Py I a ae ve RS Men NR ot PET ea Re ee | 
{ t 

2 | (MSB) ! 
----- |--- ---| 
! | 
----- |--= Logical Block Address ---!| 
4 | 
cedoesteatas feeds ene | 
1 | 

> | (LSB) | 
sas as a Sea a Di aa Se esc ea aca a a a a aN a a ee eee 
{ ; ! 

6 |! Reserved 
sh ss heat ae Da eg ae a Sas he NT ah a a NE a a ee ee ee ee eae ee a 
\ ! 

' (MSB) ! 

qs = i Transfer Length See) 
8 ! (LSB) | 
Ses Ga al Dae a a kt ah tN a ac et a erie Gall 
\ t 

> Control Byte 

The READ EXTENDED command requests that the controller transfer data to the 
initiator. The data will be transferred in whole blocks without delays 


occurring during a block transfer. 


The logical block address specifies the logical block at which the read 
operation will begin. : 


The transfer length specifies the number of contiguous logical blocks of 
data that will be transferred. A transfer length of zero indicates that no 
logical blocks will be transferred but the addressed drive will perform a seek 
operation to the specified address. This condition will not be considered as 
an error. Any other value indicates the number of logical blocks that will be 
transferred. ' 


See the READ command for exception handling description. 
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= = oe oe ee ee ew ee ew ee oe ee em DD ae ae ao am a ew ae ae ae OF ow @ @ we ow = == -_— = a ow ow ae ow om ap om om op om © ow @® ow ow a 6 ow oF oF ow ww a oe OF ww ow SO ow Ow & ow ew «< 


Bit; i 6 5 i 4 3 2 1 0 
Byte | | 
CO! Operation Code (C3h) 
Sess EROS NSN SORE CTA RIOTS ERNE OE, Sect ee REA PAA ee I DEE PSY rl oleae, PD Ie ROE RE Els EO Be ey ee PRE CR Pee STS TS PCPS NT ee ee 
{ | 

a | Logical Unit Number Reserved 
eae i aE Ie Gee AIC i EL CREO RS EEO eT ee RPC ated © asl STOR, NPS AP re EERE 
| { 

2 | (MSB) ! 
----- |=-- -- | 
3 | 
rco-- [=== Logical Block Address ---] 
----- |--- a 
das cas “es “We ibis ea pees any a Pe CSE Ee SL QO Pe ee EE a RS RVR Miele ENR aa Se ee AE NEMO Oa BO Gg eee Ey A FA Ne ON aE et PS REE OT RR, | 
! | 

6 6} Reserved 
eins ea ub as Da a a ga aa sy in i ca ea ng a a eta te a a kee a ea a a ee Nec 
| i 

7 | (MSB) ! 
-<---- l—-- Allocation Length ---! 
3 (LSB) | 
Pre Da a Nt tN a Na a a a a ah er er 
I | 

9 Control Byte 


The READ HEADER command requests that the target return the CD-ROM data 
header for the specified logical block. 


See the READ command for exception handling. If the logical block size is 


less than the physical block size the CD-ROM data header will be returned 
for the physical block which contains the logical block requested. 
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Table 5-13: Header Data Format 


Bit; 7 / 6 : 2 i; 4 i. 2 ; 2 i o1 i O | 
Byte ! | | 
1 pS Absolute Second tS” 3 
ea Absolute Frame” : 
a CD-ROM Mode 3 


The absolute minutes, seconds and frame fields specify the physical location 
from the beginning of the disc. 


The CD-ROM Mode field specifies the CD-ROM mode of the physical block. 
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5.2.20. READ HEADER Command 


= a ae oe ee ee w@ oe ow 2 oe Oo oo @ ow OF © @® OF @ OF FF @ OF oF @ «8 oe @ @ —_<—_1-7 = = = on <= = am op =~ op ap ap @ @@ «ow @ oF Ge oF Ooo © © @ © oF ow oo © om ww oO @ o® 


Bit; 7 | 6 1 5 i 4 i 3 | 2 : 2 | 0 
Byte | 
Oo .: Operation Code (44h) | 
Suse ae ee A ee ee te eT I RR RE SOR SI GENESEE A PREIS Wt eRe TENE eRe 
I | 

1 | Logical Unit Number Reserved MSF !Reserved! 
jaarees ig gases Dc a NSP kN id i Pa Ne saat 8 ak a ea a aa ie a le a NN 
t ! 

2 | (MSB) ! 
----- |= ---| 
3 | 
----- }--- Logical Block Address ---! 
ho ! 
----- |--- --=| 
5 (LSB) ! 
een ane Re Pe nT ee eT eae ee Me ee NONE SPE Rete eee enna Ae ee EA 
t | 

6 6} Reserved ! 
Soh a , SE Pe Se NTS lt Ra a Pe PE MRI Ee ON Ee eT aN OE RNR PENNE IES RON Pal POM cee TERE TS CN MO mR EEE Te REO ERNE RES eT CR tT SRE RRO ee Se PR eS TTR | 
| ! 

7 «1 (MSB) 
----- t= Allocation Length ---| 
8 | (LSB) | 
eee ces Oc a LN a i ae Og ta rr a Sn Pin aa Ne ee hee ee ee A 
{ | 

9 Control Byte ! 


a ae a eo em @@ OB ay O am SP ow OP © oe O® OP wo ow OP ow oF WE «ew Ce om OF a ow @ em © @w aw ww aw ae @ of ae eo ew &® ow ae er ae a Gm om oe @ ow 6m o® oe ow we ow oe © ow Om Se oF oo ow ©! oom om oe oe 
=_ «=p oe Ge am om oe am ow oe oa am 6 eo oF CF @® aw © oF om ew a om a ww oP Gwe eR ae em oF ew aw a Ge ©f am aR G@ eG ae a eG a Cw a ow ae am om ae oD G® Ce GF eH ae eH a 6m oe oO! So e® OP CD om oe Fe ow C® oe = e@ =e 


The READ HEADER command requests that the target return the CD-ROM data 
header for the specified logical block. In case of the block size smaller 
than 2048 bytes, the header date of the block including the specified logical 
block address will be returned. See the READ command for exception handling. 


The logical block address field specifies the logical block at which the 
read header operation shall begin. 


The address format returned is specified by MSF bit as follows. 
o If MSF bit is equal to 1, it is minutes, second and frame format. 
o If MSF bit is equal to 0, it is the logical block address format. 


The CD-ROM data header format returned is defined as follows. 
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Table 5-14: Header Data Format 


Bit; 7 6 1 5 i; 4 i 3 | 2 i; ol ; O 
Byte | | | 
0 CD-ROM Data Mode 
See Ee ene nA anne Sea OTT Te Reet A NR Tae? ee Tee A ee REE ween ee 
| i 

4 Reserved ! 
eo ee ea ee A ON Nod AE Se eg ag OT URE aay ea > ae OREN ek SEO ee RMON OETA SR ONY le Ret BA PO Rg Se PERN eRe E Sy SN ee PE PEEL ae Pen ONT RU ry a RIN AR SE OR Id Gee POE | 
i { 

2 | Reserved ! 
spate teks deena pene gen Pe I Oe Ie a A RN eRe te eR See NT Be ey oT AT Ey ON MT ER eee MERE Re ee Mag Pe em RNA a a ety on eA lt ade eee OT en EU NE, 
{ { 

3 Reserved ! 
aa eee ane Ro RE aR Ne ER Oe RE Be a Sg ge ARE OG SOE Ie ER EE PE DRENDEN NR OR SEN er ey ee Pe Po SAE SPT ae EEE CRN SEM RTE 
I i 

4 | (MSB) | 
oo (ees oe 
D.- 4 
----- 1. Absolute CD-ROM Address ---|] 
6 | 
SSS ‘pas meee 
To (LSB) | 


The CD-ROM Data Mode field shall return the requested logical block data 
mode format which is defined as_follows. 


Table 5-15: Logical Block Data Mode Format 


! CD-ROM ! User Data Field Contents ! Auxialiary Field Contents : 
| Mode } (2048 bytes) ! (288 bytes) 
1 Oh of All bytes zero} All bytes zeros 
' Olh of User Data (itt! EDC, L-EC symbols 
1 o2h User Data tt User Data : 
103h to Fh} —s«éReserved = itt Reserved ! 
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5.2.21. READ SUB-CHANNEL Command 


Bit; 7 i 6 i 5 1 4 ; 3 | 2 a i 0 
Byte j | | 
Oo | Operation Code (2h) 
“} [Logical Unit Number | séReserved ! 
(2 iReserved} SubQ; Reserved ss 3 
Bb Reserved ! 
a ee Reserved sss | 
5B Reserved 3 
a ee Reserved 3 
TOPS 3 
----- ‘ote Allocation Length ec 
sa sinensis Secs ancdctencepaseteonisetencesaneintieaee neal 

9 ! Control Byte 1 


The READ SUB-CHANNEL command requests that the target return the requested 
sub-channel data of the current block. The data format returned is specified 
by the LBAMSF bit of MODE SELECT page code 8. The LBAMSF bit of zero 
indicates that the target will return LBA data format. The LBAMSF bit of one 
indicates that the target will return MSF data format. 


The Sub Q bit set to one requests the target return the Q sub-channel data. 
The Sub Q bit set to zero requests that no data be returned. 


NOTE: The other bits in this byte are reserved for use in requesting other 
sub-channel data. The bits occur in the sub-channel in P QRS TUVW 
order. At present returning data from the other sub-channels is not 
permitted by the medium standards. 
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Table 5-16: Sub-Channel Q Data MSF Format 


Bit; 7 | 6 ~. 2 cw a 3 i 2 i ol ; 0 | 
Byte | : ! ! ! | ! ! 
Of Reserved =| —sisotrok 
i ae, Track Number 2 
2 nde Number : 
4. fs Relative Minute 
wp Relative Second | 
Bt Relative Frame | 
61 Absolute Minute | 
Teo Absolute Second | 
es Absolute Frame | 


The control bits are defined in Table 5-24. 


The Track Number specifies the current track number. 


The Index Number specifies the index number in the current track. 


The relative minutes, seconds and frame fields specify the relative physical 
location from the beginning of the current track. 


The absolute minutes, seconds and frame fields specify the absolute physical 
location from the beginning of the disc. 
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Table 5-17: Sub-Channel Q Data LBA Format 


Bit; 7 i 6 ; 5 1 4 i; 3 i 2 i; ol i O ! 
Byte ; 
a ae Track Number stst—~—S 3 
2b nde umber ! 
3 1s) “ 

4 | Relative CD Address | 
5 | (LSB) | 
SB : 
TL Absolute CD Address 4 
ne (LSB) | 


The control bits are defined in Table 5-24. 
The Track Number specifies the current track number. 
The Index Number specifies the index number in the current track. 


The relative CD address returns the equivalent logical address of the 
relative physical location from the beginning of the current track. 


The absolute CD address returns the equivalent logical address of the 
absolute physical location from the beginning of the disc. If the first track 
on the disc is CD-ROM data the logical address returned is adjusted for the 
two second offset. 
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5.2.22. READ SUB-CHANNEL Command 


—_— = om a am oP ow am ow oF ow we ww SS @ @ ew @ | @ & = CO ow aw ow! oF ow oF af cw ee ww ow oF @ OF oe oF @ o® @ @® @@® om @ 2e o@ a ow om om a @@ @ 2 = ow a@ a @® oF ow ow ww @ @ ow eww ew ew eS es @ ee 
- « @2 a = @ om om am am o = @® = G2 of OD @® 4B @ OD a= o om om 6 OF = Ow a ew 4m FF aD a ew a ae « af 4 am a am a om ae em @ GD OF GD 6D @ 2m @ am @® @ =e ow @® © oe ow a= 2D oa ow o @ oF 2 a oe 


Bit; 7 i 6 : 3 1 4 i 3 i 2 i ol i O | 
Byte | 3 ! | ! ! | : ! 
Oot Operation Code (42h) 
a sal aca ak Sa ess cn cease ens ea intl “ln Sn esa Sc tek eubacteria ah ics Uk nabs esa i a Ie aa er a eh ] 

i : Logical Unit Number Reserved MSF UReeenved’ 
yes si se ska s ee Ts Tce fmm Sats cs ti “eh “iden oes chins” keane “ccs acs“ ec aoe es ek Te in “Se Uae Ses ass“ age ne cls ns nad em a ale ces 1 ie es "ew wv es cs ee I 
2. |Reserved| Sub Q | Reserved ! 
a es cas ceae as UP ag Secs clan ce cash Ga Secession ss a a ee a eas a se en en a nes a a a a es a ees es a ees eh es ee ! 
| Reserved } 
4 pe Reserves 
Bb sececved «S=(“(‘i‘i‘i‘ié‘ i‘i‘(‘é‘ SSSC*S:S | 
6 re as : 
7 (MSB) 
----- 1. Allocation Length ---| 
=P sae: Caatisasbumadanasianenessaseuiaineaisemninsdiementastdonstoatcianaabanniediaiens ns 
9 ! MC TC Control Byte ! 


The READ SUR-CHANNEL command r 


es ow ww & 24 24 46 8 het Ot Neer Sed bd Ot ee 6 ~ 


an e - awc 

a | ) wha Us & 
sub-channel data of the current block, but only Sub-Q 
returned in current condition. 


t return the requested 
Channel data will be 


The Sub Q bit set to one requests the target return the Q sub-channel data. 
The Sub Q bit set to zero requests that no data be returned. This shall not 
be considered an error. 


NOTE: The other bits in this byte are reserved for use in requesting other 


sub-channel data. The bits occur in the sub-channel in P QRS TUVW 
order. At present, sub-channels R, S, T, U, V amd W are not used. 
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The relation between MC, TC bit and the returning data is defined as follows. 


Table 5-18: MC, TC and Returning Data 


MC ey Oe Return SUB-Q Data 

0 6) | Time Data 

0 1 ' Media Catalog Number (UPC/Bar Code) | 

1 0 ' Track International Standard Recording Code (ISRC) 
1 1 | Not used (Error) 


— a ae a ae ew em am am ae ce ae om a ce om a ae ap aw ow om om a oe ae oe om ow @® om o@ oe @ aw om we ae ae a o® oF «oF «28 ew a a @® ow oF om ow oF om am @m ow «= ew em cw aw ow ao an 
on ae oe ew ew a a® am Ge aD a ow oF ae a am a oP am & 6m a» a® OF GF a ae am a a» om @® om ae o® =F a a a» we am a am a «® @ GF am e@ a G Ge eae ow GF om «ae ow ae ae om oe aw 


Each returning format is defined as follows. 


o The Format of Time Data (MC=0, TC=0) 


Table 5-19: The Format of Time Data (MC=0, TC=0) 


Bit; 7 i 6 —— i 4 i 3 : 2 ; ol i Oo 
Byte | 
0 Reserved 
pees ERR en ee MELEE AMER gee A Pn Me et TROND eye one tf REE TE EON eC en en RCO SO ee LRN TEM ng eo nN eee ane | 
t t 

s Audio Status 
----- | woe n enna nanan nn nn nnn nnn nn nn nn nn nnn nnn nnn nn nn nnn nnn nnn n nena nee 
2. “a 
----- Sub-Channel Data Length 
3 I | 
a ee | a ee ee NE See ROE EEO RL RE PCAC AEE R MEN It SO MENS VO SE RGR Te peer eC eS ee AN PE Ne Ee oN EE Oe Are LES ONE Meat SEES EER TN, SI RTE EET 
j I 

Ly Reserved 
ee ee a a ses Ne Na A a i aN Ek ie Sn i a es NE a a ee Pe eed 
1 { 

5 Reserved Control 
Se apes Se De iran eat ete a GR ec ae NM me EIN Fae PINES oe OT Ea ENT PRS LE ely ea GONE ARNE Oe CS INE SE DRA Je A eRe ONT SET Os ee PONE ROIS SOG oN ESET Se AN Cee ee CN | 
\ H 

6 { Track Number 
Gat aes Ga a a eg as ky a a a a NN i a Ta a San eh ee ee Se ee 
j 1 

e 4 Index Number 
----- | anon anna anna nnn nnn nnn anne enn ne nnn nn nnn nn nnn ene nee nn nee n eens] 
8 ! 
---+-+-- Absolute CD-ROM Address -- - - - =] 
ie ! 
{ 

sa ties fen ca ees eA a ee ee ae eae ! 
wz. 4 
-~----- Track Relative CD-ROM Address -- ee ee 
£5 


— aw = of ae am ow om o® @ ae a mF oe «ee ow ow om oe ew aw ooo ae oe a ae ce oe om oe we ow ee ow ae oo oo oe of ow om ow ow ee wo eo ew ee ee el eee we eee eee eee ae 
~~ a o> O@ at ae ae ow am a ae a a oe am aw a om ow a a oe oe ae ae a ce em a a a ot am oe aw as ew 4m ao ae ae oe ae co oe ew ow ee om ew cw a a we ee oe oe em oe oe ew om a aH em ow am ew a ow oe ee ee ee eee 
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The audio status field indicates the status of an audio play operation. The 
audio status values are defined as follows. Audio status values 03h and O4h 
return information on previous audio operations; they are returned only once 
after the condition has ocurred. If another audio play operation is not 
requested, the audio status returned for subsequent READ SUB-CHANNEL commands 
is O5h. 


Table 5-20: Audio Status 


Status | Description ! 
‘ooh 3 ~ Meio play-opetation in pregtces, = 8 = $= 3 
Oth | Audio pause operation in progress. : 
- | one 
03h «| Audio play operation successfully completed. 3 
oth «| Error occurred during audio play operation, = : 
(a. 4 Mesii@laercreecrniescesees, = UC=C(“‘“‘‘O(#“#(‘(“((S(N(CCOU’ ! 


-— = ow a ee ww oe ow ow om ow a @® o&@ oo ow ow we ow oF o® ow e@ of «FF am oF ow we ew we aw eo ee am ow @ ow @ © ew © @ @ ow aw om ow a ee am om ew om aw ee ow ow ow em aw om oe o@ oe oe oe aw oe oe ow ow ow ow ow = oe 
om a ae ae ae o® @ oo & ah &® @® @ Oo OD @® @ oc = a oc @ 6 @® aw a a oF ew a ee om om a ae e@ oF a © am a ee ea am ew aw Cm GD Ge GF Gm ae ae a ae am ae ew om om ee a a @F aw oF am ow aw am oF am ae ow = aD 


The other data fields in the format of Time Data are the same as those of 
Group 6. = 


o The Format of Media Catalog Number (MC=0, TC=1) 


Table 5-21: The Format of Media Catalog Number (MC=0, TC=1) 


ie a a ee ee 
Byte | 3 ! ! 3 : : : ! 
0 | Valid { Reserved 
] ( 

oe Drs tap ph ee Be ng Gem eae ER ert em Sen NE, PRD gas gh ag Oe a gare g tty WPI ey Gren AO tg et a tea 
1 | (MSB) 
: Media Catalog Number 

oo 3 (UPC/Bar Code) a, 
{ | 

I t 

15 (LSB) | 


wxwmewewewwrae @wewewew wT werwewewrew wwe eewrwewwwerwrerwwe ewww we ww ewe ese ST Se eee ST we we CO Ss ew weer ww ww ewweerewerwewrewr es Ss Ss Ss ewe 
-_-—a—as aw DD ar DD aD a a ab GP ae a a aw a eT ETE ETO aE EO OO ET OE TO Ow Tw Ew wee Se eT OFZ ew ew eww OW SE VP SE we Ow TET eee EE ewe eee 


If the valid field is set to one, the data in byte 1 through 15 is 
available. The data is raw data read from the disc. "OOh" is specified in 
the fields without data. 
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o The Format of Track International Standard Recording Code (MC=1, TC=0) 
Table 5-22: The Format of Track International Standard Recording Code 
(MC=1, TC=0) 


Bit; 7 i 6 . oO i 4 i 3 i 2 ; ol i: 0 
Byte | ! ! ! | ! | 
0 | Valid | Reserved 
pbs ase al a RN ee cere ee eee ate 
! 
1 | (MSB) 
a aah i 
1 
j 
! 
| 
{ 


If the valid field is set to one, the data in byte 1 through 15 is 
available. The data is raw data read from the disc. "OOh" is specified in 
the fields without data. 


5.2.23. READ TOC Command 


Byte | | | | | | | ! | 
a a a a a a a kt il a als isn tS lec a Na ah A a ar J 
1 | Logical Unit Number Reserved 1 
NN a i ie se vee case eda Sabarc ass eh Goce wa ous a Use ls Sas los et Seeks ess a cmd oes sees ee ae ds se eh ces as ee Sake { 
2 ! Reserved ! 
Be a IN ea a i a a aa a a a a i a a a eh ae t 
3 : Reserved 1 
SN a ak a a ges ae ey “ach eck ag geek “nc vai ces ele acon “cats aap eal pb ann Gk mln us GAS" sda at Sa hind lie“tas e as Caea j 
\ | Reserved : 
ae Track Number s—™ | 
6 Reserved tt tti(‘i‘—~‘ SS 3 
TOE SB ! 
Sashes Soles — Allocation Length sane 
9 ! Control Byte ! 


The READ TOC command requests the transfer of the table of contents (TOC) 
data to the initiator. 


The track number field specifies the first track number for which the TOC 
data will be returned. The data is returned in contiguous ascending order. 
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If the track number field is zero or is not valid for the disc inserted the 
mmand will be terminated with a CHECK CONDITION status. The sense key is set 
ILLEGAL REQUEST. The additional sense code is set to ILLEGAL VALUE IN CDB. 


Table 5-23: TOC Data Format 


om ow ow ew aw ae ow oe ee of a @ @ ow oe ee @ ce ie @ a o@ ow oo @® © @ aw @ ow ce ow @ 2 @ ow oF ow @ a ew = = oF @® oF Ge ww om —& oF ow em ow oF ee © ow a 6 @ om a @ ow oF a o eo aoe aw we ae = aw 
-- om «=> am a= 2 Ge 6B om 6B a a am Ge Gm oD om Gm ew ow om ae @® Gm G&G GS a om ae a= 2D ae G om oe @® ao @® © a &@ @ oe of OF =a oD © Go eo a ow GF C® CB of aR oF Ge em ew am «w ar ah om GE GE GF a on a o® Gb ae aD 


--- ~ CD Address --- 


The starting track field specifies the starting track number for which the 
C data will be returned. The data is returned in contiguous ascending 


order. Valid values for the starting track field are 1h to 63h. A value of 


AA 


10 
ar 
CD 


co 


h requests that the starting address of the lead out area be returned. 


The TOC data returned is a four byte header followed by one or more (up to 
QO) TOC track descriptors. The last track descriptor is for the lead-out 
ea. The format of the CD Address is determined by the LBAMSF bit in the 
-ROM parameters page. See Section 5.3.1.4. 


The TOC data length specifies the length in bytes of the available table of 
ntents data. The value of TOC data length does not include itself. The. 


maximum value is 602d (025Ah). 


The first track number field indicates the first track number in the table 


of contents. 


IMPLEMENTORS NOTE: A disc may start at any track number. The track numbers 


between the first track number and the last track number are in contiguous 
ascending order. 
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The last track number field indicates the last track number in the table of 
contents before the lead-out track number. 


The track number field indicates the track number for the CD address that 
follows. acoas 


The control field indicates the attributes of the track. These are defined 
in Table 5-24. . 


Table 5-24: Definition of Control Field Bits 


Bit equal one equal zero 
0 With pre-emphasis Without pre-emphasis 
1 Digital copy permitted Digital copy prohibited 
2 Data track Audio track 
3 Four channel Two channel 


Bit; 7 i 6 1 5 | 4 ; 3 1 2 ce 2 ; O 
Byte | ! | a ! ! | ! ! 
Ob Operation Code (43h) 
‘1 {| Logical Unit Number} Reserved | _—sMSF__{Reserved! 
2b Reserved ssts—s—S | 
7 ae Reserved : 
a Reserved ss ! 
a Reserved sss 3 
7 eae. Starting Track 3 
TOE OSB) 3 
----- rotates Allocation Length -=-} 

a saa svi phasoutpedeteuschatince cimnapsaieetoncinnedaon eis qensnmateeea 
oe t Control Byte ! 


The READ TOC command requests the transfer of the table of contents (TOC) 
data to the initiator. Basically, this command is the same as TOC READ 
command of group 6, the format of returning data is different. The TOC data 
between the starting track number and the lead out area is returned by the 
specified MSF bit. 
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The starting track field specifies the starting track number for which the 
TOC data will be returned. The data is returned in contiguous ascending 
order. Valid values for the starting track field are ih to 63h. A value of 
AAh requests that the starting address of the lead out area be returned. 


If the track number field is zero or is not valid for the disc inserted the 
command will be terminated with a CHECK CONDITION status. The sense key is set 
to ILLEGAL REQUEST. The additional sense code is set to ILLEGAL VALUE IN CDB. 


The Return Value Format of READ TCC Command is defined as follows. 


Table 5-25: TOC Data Format 


O | (MSB) 

~-s=9 |--- TOC Data Length —-= | 
. ! (LSB) ! 

ye oe ge re ee wp re Se eng a ef eee pia Ee ee Gg AE ae we ee ee ay gee eee mae er enty ere rd mere ea 
2 First Track Number 

sees tes ce Ve ee a a a a er a a ed oak Ss ee eee ae ee elt 
| { 

3 Last Track Number : 

TOC Track Descriptor(s) 

@) Reserved 

So aes Ee OE a a ae NS a a a a a a nS i ee 
t t 

. ! Reserved Control 

oe a Deh sa as a a a a a a aa ates ee ae es tad ge, a ee ea 
! ! 

2 Track number 

Se eee ESI ORE MSS ce Aon Airco ey nce mR es Mea EIR SOR at PEROT RONEN FOL PRE Rr ES VR EDR Ree NRE a ee De SEED A en PARI Pd Oe ee ee Oy RT| 
{ ! 

i Reserved ! 

a reat eras Py a tS cay Ss ee ccce ays“eae S eg7SiSa a Nc caat nt kc aa ees ek a crc eee ae aa tea see eee ee ee 
| | 

uy | (MSB) | 

--- |--- Absolute CD-ROM Address ---/| 
, (LSB) | 


The TOC data returned is a four byte header followed by one or more (up to 
100) TOC track descriptors. The last track descriptor is for the lead-out . 
area. The format of the CD Address is determined by the MSF bit in the 
CDB. 


The TOC data length specifies the length in bytes of the available table of 
contents data. The value of TOC data length does not include itself. The 
maximum value is 602d (0322h). 


The first track number field indicates the first track number in the table 
of contents. 


IMPLEMENTORS NOTE: A disc may start at any track number. The track numbers 
between the first track number and the last track number are in contiguous 
ascending order. 
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The last track number field indicates the last track number in the table of 
contents before the lead-out track number. 

The number of TOC Track Descriptors which are returned is the same as that 
of track number, maximum(99 tracks + Lead Out Track) 100 tracks. 


The track number field indicates the track number for the CD address that 
follows. 


The control field indicates the attributes of the track. These are defined 
as follows. 


Table 5-26: Definition of Control Field Bits 


== eo oF PP ED Oh a ee ee OD DO a em ae a a am ee oP oD WE ae aw a am =n on ae ae =e aw a om oF ce © ow UD ow OF we OF GF om a oF om om am am a Oe ow oP OE = a ow 2b ae oD em a ee ey om a am am a aw ae 
— ee PS 2-22 ee es 


Bit equal one equal zero 

0 With pre-emphasis Without pre-emphasis 

1 Digital copy permitted Digital copy prohibited 
2 Data track Audio track 

3 Four channel Two channel 


The a bsolute CD-ROM address contains the address of the first block with 
user information for that track number as read from the table of contents. An 
MSF bit of zero indicates that the absolute CD-ROM address field contains a 
logical block address. An MSF bit of one indicates the absolute CD-ROM 
address field contains an MSF address. 
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5.2.25. RECEIVE DIAGNOSTIC RESULTS Command 


Bit; 7 ; 6 : ; 4 rc 3 i 2 i ol i O 
Byte | | | | 
0 Operation Code (1Ch) 
Paar er NORE SONS CREMP ee PAT east ARATE ROTOR OI SON AE ee ER TY Eade IN ed) SPT REN ee OEE See) OE LR SOO eee SR Oe FM ENO eR eA POC LTS tT eR oe gE Se CRETE TS | 
| { 

1 | Logical Unit Number Reserved 
he a ee Te ae Reese dee raat Ee SPN RAP ae ET Bete PO SU RN eA oa Pag eT aE Ee OR RIC TO Ree yr gr rc ee NOE Rr Ue es On Renn ER PO NPE oO 
| { 

2 : Reserved 
ee lack exer yess DN a a a tae ae ce a een a ee So eS 
I I 

3 | (MSB) ! 
----- [== Allocation Length ---! 
4 (LSB) | 
ea east es eee a ey ae ves hie ‘Sc ees “ia cn ene ee ie ens se a Se cl seek “cuca “eae and ees cannes dens cs ces ges aan sa Sins en ees a me os ee ees 
! | 

5 Control Byte ! 


The RECEIVE DIAGNOSTIC RESULTS command requests analysis data be sent to the 
initiator after completion of a SEND DIAGNOSTIC command. 


The RECEIVE DIAGNOSTIC data contains an eight-byte parameter list defined as 
follows. 


Table 5-27: Receive Diagnostic Data 


Bit; 7 | 6 i 5 1 4 i 3 ; 2 i; ol i; 0 
Byte } 
Fe ee Pefencteriengtss = =(=(<“‘(Ci—‘é‘(SC;‘<i<S;CS:S | 
ee ROM Diagnostic = stst—~S 3 
ae RAM Diagnostic = i ssts—~S 3 
ee as Data Buffer Diagnostic = tts 3 
sae aoe am NS “Se a sg as a Sc ah en Seca sess Je Se vs (ae as ae 

5 ! Interface Diagnostic 3 
epantenaie a i a a aa acca a a ce Sank hae eet er 
6 ! Reserved } 
Sate ee a ere ae Nene EO eI ce EN gy Mi ny Ee pee a HE ee EA ee SCE RT ona NCE ea eee eee ee ee 
7 ! Reserved ! 


The parameter length specifies the length in bytes of the following SEND 
DIAGNOSTIC parameters. The sense data length does not include itself. 


A value of zero in any field indicates that the diagnostic if requested 
passed. 


5249 


CDU-541 CD-ROM DRIVE SCSI INTERFACE MANUAL 


If the ROM Diagnostic field is set to one, it indicates that the controller 
ROM has failed. If the ROM Diagnostic field is set to two, it indicates that 
the drive control ROM has failed. 


If the RAM Diagnostic field is set to one, it indicates that the controller 
RAM has failed. If the RAM Diagnostic field is set to two, it indicates that 
the drive control RAM has failed. 


If the Data Buffer Diagnostic field is set to one, it indicates that the 
controller data buffer has failed. If the Data Buffer Diagnostic field is set 
to two, it indicates that the drive control data buffer has failed. If the 
Data Buffer Diagnostic field is set to four, it indicates that the drive 
control error RAM has failed. 


If the Interface Diagnostic field is set to one, it indicates that the 
controller - drive control interface has failed. If the Interface Diagnostic 
field is set to two, it indicates that the drive control - mechanism control 
interface has failed. 


5.2.26. RELEASE Command 


Bit; 7 i 6 i 9 i 4 i 3 ; 2 i 1 ; 0 | 
Byte | ! | 
Of} Operation Code (178) 
‘1 | Logical Unit Number | 3rdPty | Third Party Device ID {Reserved 
2b Reserved : 
BE Reserved 3 
a Reserved 3 
Bho Control Byte 3 


we ew ewewe Se eS eS OO ee ee ewww ee wD wrZrwsZ Z2ewewr sls Ber wswwrewwrs* Sewer wesw as weweewrnwre wwe sewers eweweereae eee esews ee ee eee ewe eee ee ee ee ee 
— — ap om am ar ew om am ee am oe ow em a ae em am ae ew a «ae c= om ae ae am ow oe «oe ow ww ow ow wR aK ST eee ST eT eww eDeesew eee Be SS Se TP eww we eww eT ee ewe ewe eee oe oe 


The RELEASE command is used to release previously reserved logical units. 
It is not an error for an initiator to attempt to release a reservation that 
is not currently active. In this case, the controller returns GOOD status 
without altering any other reservation. 


This command will cause the controller to terminate the logical unit 
reservation from the initiator 


The third-party release for the RELEASE command allows an initiator to 
release a logical unit reserved using third-party reservation. 


If the third-party (3rdPty) bit is zero, then the third-party release option 
is not requested. If the 3rdPty bit is one, the controller will release the 
specified logical unit only if the reservation was made using the third-party 
reservation option by the initiator that is requesting the release for the 
same initiator as specified in the third-party device ID field. 
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5.2.27. REQUEST SENSE Command 


Mi 7 + 6 ie + ® +S Fe 1k Pe 
Byte | | | | | ! 
Oo | Operation Code (03h) 
(| Logical Unit Number | Reserved } 
Bb Reserved : 

3 Reserved : 
Bp Allocation Length : 
a a Control Byte | 


The REQUEST SENSE command requests that the controller transfer sense data 
to the initiator. 


The sense data will be valid after a CHECK CONDITION status has been 
returned on the previous command. This sense data will be preserved by the 
controller for the initiator until 


it is retrieved by a REQUEST SENSE command from that initiator. 
the receipt of another command for the same logical unit from that 
initiator. 

3) a reset condition occurs. 


hO 
ae eee” 


Note: The sense data will be cleared upon receipt of any subsequent 
command for the same logical unit from the initiator that was returned the 
CHECK CONDITION status. See Section 4.1.3. 


The REQUEST SENSE command will return the CHECK CONDITION status only to 
report catastrophic errors for the REQUEST SENSE command. Following a 
catastrophic error on a REQUEST SENSE command, sense data may be invalid. For 
example: 


1) A reserved bit is set the command descriptor block. 
2) An unrecovered parity error occurs on the bus. 
3) A controller malfunction prevents return of the sense data. 


If an error occurs during the execution of the REQUEST SENSE command, but it 


is not catastrophic, the controller will return the sense data with GOOD 
status. 
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Table 5-28: Error Code 70h Sense Data Format 


=—s 23S 232 DS Z222 P22 2 8 SS CO ww @& & ow ow ww we we ww ww we @ oe ww oe ow ow we ew we ew @ oe ~~ =» ap op =_ = = 
—_ en 2 ae eh ap ae ap = «s ae =_ ew ae aw Ge a aD oF Ge ae GB oe 4 GF 4P OF eo GP 4D GF @ er a ee = 
— oo am em oP oP ae Om OD om 4m ae GR GF GS 4 GF GP OP GF «a» oF OF am 4 om ae ow of ae am @ om ow = ow om 4D 4D Gf Ge am 4D o@ =D OO GF aD GD GD GF GF GF Gm a ae ae &@ = oo ah @ om a a2 oe «> on an a 


Bit; 7 | 6 $ 5 {| 4 | 3 $ 2 $F 2 Fo | 
Byte | 
O | Valid ! Error Code (70h) 

iain! Me fap a ee ecg a hk a nee 
\ { 

a Reserved 

Fae aterheahatuietehetetatatehetatatatatetetatatetetatatatatatatatatatatanateanaaatataaaaaanattatenetaeaaanatetetateeeneatatal | 
2 Reserved Sense Key 

ele dares a cesta a ag ae a a a a a a i a a a at a le 
| { 

3 | (MSB) | 

---!-- Information Bytes - =} 
6 | (LSB) | 

as ae a ane a cae ae a ae a a a i a a ca eee oy 
t { 

- Additional Sense Length (8h) 

pee ee ena nc a a a a i eee 
i { 

8 | (MSB) 

---l-- Command Specific Information Bytes at ee 
i (LSB) ! 

is taal eat ees aaa Ne a a aR EN a ee ie ee ee ee a ei 
f l 

12 | Additional Sense Code 

aoa i eaaas Da a a a a a EN a a a a ee Pe ee ng eo oe ae ie tet 
{ | 

i3 | Reserved 

Paw eet ee aR Ee as NE rt erg eer TS OLN EL LIN a Re OL ES Pee MRE ee ae SOE, 
I j 

14 | Reserved 

eee eee a ns ea a dN nh) eA i nt i se a ih aN ea tt te ht 
! 

1) 4 Reserved 


A valid bit of zero indicates that the information bytes are not defined. A 
valid bit of one indicates the information bytes contain valid information as 
defined in this document. 


The sense keys are described in Table 5-29. The additional sense codes are 
described in Section 5.4. 


The contents of the information bytes are command specific and are defined 
under the appropriate command description. Unless specified otherwise, these 
bytes contain the unsigned logical block address associated with the sense 
key. 


The additional sense length specifies the number of additional sense bytes 
to follow. If the allocation length of the command descriptor block is too 
small to transfer all of the additional sense bytes, the additional sense 
length is not adjusted to reflect the truncation. 


The contents of the command specific information bytes are defined under the 
appropriate command description. 
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Table 5-29: Sense Key Descriptions 


NO SENSE (Oh). Indicates that there is no specific sense key information to 
be reported for the designated logical unit. 


RECOVERED ERROR (1h). Indicates that the last command completed successfully 
with some recovery action performed by the controller. Details may be 


determinable by examining the additional sense bytes and the information 
bytes. (See Section 5.3.1.1.) 


NOT READY (2h). Indicates that the logical unit addressed is not accessible. 
Operator intervention may be required to correct this condition. 


MEDIUM ERROR (3h). Indicates that the command terminated with a unrecovered 
error condition that was probably caused by a flaw in the medium or an error 
in the recorded data. This sense key may also be returned if the controller 
is unable to distinguish between a flaw in the medium and a specific hardware | 
failure (sense key 4h). (See Section 5.3.1.1.) 


HARDWARE ERROR (4h). Indicates that the controller detected a unrecoverable 
hardware failure (for example, controller failure, device failure, parity 
error, etc.) while performing the command or during a self test. 


ILLEGAL REQUEST (5h). Indicates that there was an illegal parameter in the 
command descriptor block or in the additional parameters supplied as data for 
some commands. If the controller detects an invalid parameter in the command 
descriptor block, then it will terminate the command without altering the 
medium. If the controller detects an invalid parameter in the additional 


parameters supplied as data, then the controller may have already altered the 
medium. 


UNIT ATTENTION (6h). Indicates that the removable medium may have been 
changed or the controller has been reset. (See 4.1.3) 


ABORTED COMMAND (Bh). Indicates that the controller aborted the command. The 
initiator may be able to recover by trying the command again. 


sw EwTweewrewewrwwerewrewerwwewrewe ww Ewer Ow www weer Se SEE EO Ewer ew et SE wwe ewerereweresweew ew ewweww eee erwerw ewes Se Se Sse Te eS oe ee eee 
~~ ow a a ae oe aw oe aw ae oe om om ce am em om aw we aw ow ew ew wee eee ee eT eS wwe www ee OD eee OB Owes eer @wereswerewr ew ese ewe eee ee eee eee 
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5.2.28. RESERVE Command 


Bit; 7 : 6 a, ae: ; 3 ; 2 ; ot i O 

Byte | | ! | | | ! | 

Oo; Operation Code (16h) 
“1 | Logical Unit Number | 3rdPty | Third Party Device ID Reserved: 
7 ee Reserved | 
Bt Reserved : 
Ce Reserved : 
en Control Byte ! 


a we en ow om aw ew ew OP oe O® em ew we we ee ew ee ew eee ae eS ee eo OF Go oF aw oF om @ Fw an ew oF em oO @® «8 @® @® o ow oF e oe eo ow rd a a ae ee om ae em a ow ow OD OF EF aw ew a a af GF oF oH ow 


The RESERVE command is used to reserve a logical units for the use of the 
initiator. The third-party reservation allows logical units to be reserved 
for another specified initiator. The RESERVE and RELEASE commands provide the 
basic mechanism for contention resolution in multiple-initiator systems. 


This command will request that the entire logical unit be reserved for the 
exclusive use of the initiator until the reservation is superseded by another 
valid RESERVE command from the initiator that made the reservation or until 
released by a RELEASE command from the same initiator that made the 
reservation, by a BUS DEVICE RESET message from any initiator, by a "hard" 
RESET condition, or by a power off/on cycle. A logical unit reservation will 
not be granted if the logical unit is reserved by another initiator. It will 
be permissible for an initiator to reserve a logical unit that is currently 
reserved by that initiator. 


If the logical unit, or any extent within the logical unit is reserved for 
another initiator, the controller will respond by returning a RESERVATION 
CONFLICT status. 


If, after honoring the reservation, any other initiator then subsequently 
attempts to perform any command on the reserved logical unit other than an. 
INQUIRY or a REQUEST SENSE command, the command will be rejected with 
RESERVATION CONFLICT status. 


The third-party reservation for the RESERVE command allows an initiator to 
reserve a logical unit for another initiator. 


If the third-party (3rdPty) bit is zero, then the third-party reservation 
option is not requested. If the 3rdPty bit is one then the specified logical 
unit will be reserved for the initiator specified in the third-party device ID 
field. The controller will preserve the reservation until it is superseded by 
another valid RESERVE command from the initiator that made the reservation or 
until it is released by the same initiator, by a BUS DEVICE RESET message from 
any initiator, or a reset condition. The controller will ignore any attempt 
to release the reservation made by any other initiator. 
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An initiator that holds a current reservation may modify that reservation by 
issuing another RESERVE command to the same logical unit. The superseding 
RESERVE command will release the previous reservation when the new reservation 
request is granted. The current reservation will not be modified if the new 
reservation request cannot be granted. If the superseding reservation cannot 
be granted because of conflicts with a previous active reservation (other than 
the reservation being superseded), then the controller will return RESERVATION 
CONFLICT status. 


5.2.29. REZERO UNIT Command 


Bit! 7 1 6 1 5 | 1 3 [ 6—62 ~ 3 i 0 
aaa. | | ! | | | | | 
(1 [Logical Unit Number fs — ©. | 
ee et ma. ...: °°: ° 3 3 
Be i a } 
wp aoe ~C~™*~<“‘“‘i‘“‘CsS:;‘(Cié‘(;SCt : 
Ce a. “control Byte sssts—S 3 
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The REZERO UNIT command requests that the controller position the optical 
pick-up at logical block address zero and enter the hold track state for the 
duration of the inactivity time. 


If the disconnect privilege is granted the controller will disconnect before 
performing the seek operation. 


If the ready condition does not exist a CHECK CONDITION status will be 
returned and the appropriate additional sense code set. 


The MODE SELECT parameters will not be changed. 
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5.2.30. SEEK Command 


<= 22232 2 2 BP wee eS OOS SOB Zs SOB VF SesZF FSO BWewes SF VB VWFs ewes @SewewewBewswswes@ewewewrewri_sFsewewwsaseweeweaeeeeerewewoeee es |] 
-_— oe ae on a oe wm oF am om Gm OS GD ow GF OP @® a= am 6m GE ae om am a G2 © oD Gm OD OD GD GF OD 68 OD OD OD OF 2S GS OF OR GE OD GD OD OD EF DOB ODS WSBT wenwnnsweseawaswoeweewe wee 


Bit! 7 cr 6© Ff 5 | & 4 3 | 2 (¢ 21 jf OF 
Byte | | 
Ob Operation Code (Bh) = 
A | Logical Unit sumer) 8) 
2 ee bogies Block Adduees 4 

3 : (LSB) } 
4 i as — © © °. | 
ef: control Byte ! 


The SEEK command requests that the controller position the optical pick-up 
at logical block address specified and enter the hold track state for the 
duration of the inactivity time. 


A seek operation may be requested to any logical block address that is less 
than or equal to that reported by a READ CAPACITY command. If the logical 
block address is within a data track then the address will be verified against 
the header address. If the logical block address is within an audio track it 
is first converted into a @ sub-channel address and the seek is performed to 


that address. The Q sub-channel address has a tolerance of + 75 blocks. 


If the disconnect privilege is granted the controller will disconnect before 
performing the seek operation. | 


If the ready condition does not exist a CHECK CONDITION status will be 
returned and the appropriate additional sense code set. 


If the logical block address requested exceeds that reported by the READ 
CAPACITY data a CHECK CONDITION status will be returned. The sense key is set 
to ILLEGAL REQUEST and the additional sense code is set to LOGICAL BLOCK 
ADDRESS NOT VALID. 


If the drive is unable to complete the seek operation a CHECK CONDITION 


status will be returned. The sense key is set to MEDIUM ERROR and the 
additional sense code is set to ERROR OCCURRED DURING SEEK OPERATION. 
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5.2.31. SEEK EXTENDED Command 


—_ = om ow of ow o® oe oF em om oo @ @ o @ o@® oo @® «of @ @ oe oO @ OF o@® OF o® & @ @ @ of 8 om @® @ &@® © @ @ & @& &@ & © @& o& = of & @& OF GG O & 4 CO eo WD o eo ow oF ow OF OD @® O®% a @ a & ow 
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Bit, 7 i 6 : ; 4 . =o i 62 i i 0 

Byte | 

@) Operation Code (2Bh) 

pa ee gee a cal ca a a a a as et iB La a a AN a a ae 

! | 

- | Logical Unit Number Reserved 

ek eee a a a a a ag al ara at eee ets 

| | 

2 | (MSB) ! 

~---- --- ---| 

3 | : 

----- 1 _—— Logical Block Address ---!| 

oo sil 

| { 

5 (LSB) ! 
} 

ee ee Dae epee a ey tere et nena ne Ne Mie eeN OGLE GOES aCe a ELS Sea ea Oe PU Ee, eRe See EEE av TET Te PHL eT eg N gt a Ae yg Bee ee emi 

6 Reserved 

! | 

Nay Ce he ee preety rah TE on Pe Oe ae ae ee ge ay me ee ee, ee ee vee ee ge eee eae Ee ee ee ee eee 

Reserved 

‘ais a as ak a eke ae ek PPP EE SOROS, oe SEN a Sete mal INS a AON Pe ae WE PET ARIES Pattee eee ere RIE ee Te Tt AEP SY NAT GOR TN IO eS AR et OE te OT A 

1 } 

8 | Reserved 

See eons eee CE ie Ree ps A AP os PEE LN eT EY PR Hed REND PEST EPO OED Ba Sa SOR TSR Stee OREN ER Ge RNS eA And ey Cee en PONE ARDY =e Oe EN OR Par Beds ee aE RE, Ae | 

} | 

9 Control Byte 


The SEEK EXTENDED command requests that the controller position the optical 
pick-up at logical block address specified and enter the hold track state for 
the duration of the inactivity time. 


See the SEEK command for further definition and exception handling. 
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5.2.32. SEND DIAGNOSTIC Command 


Bit; 7 i 6 ; 2 ; 4 i 3 ; 2 ; a4 i O ! 

Byte | 

0 Operation Code (1Dh) 

eee Pe a a a Sa a ace a anges eee eed 
I 

1 | Logical Unit Number Reserved 'SelfTest | Reserved : 

aE eA AR Sena eR Re eT a eS TR NO ARSED Za NT oO Set Fer PSE AEN PLY CO WE RU Tm SE MOET IC BST PRET PRADE eegP eT ER RED nee ee eh ee Le A ae RE EE 

| | 

2 Reserved 

Pee een a a a aN a a a ee 

I i 

3 | (MSB) : 

----- l-—— Parameter List Length ---! 

h | (LSB) | 

Seeeuhee a eee ea NTE SN Tea a RT EAE OAT CES REMERON OE ee SCE eee eee eee ORE | 

] t 

5 Control Byte 


The SEND DIAGNOSTIC command requests the controller to perform diagnostic 
tests on itself, on the attached peripheral devices, or on both. Except when 
the self-test bit is one, this command is usually followed by a RECEIVE 
DIAGNOSTIC RESULTS command. 


A self-test bit of one directs the controller to complete its default self- 
test. If the self-test is requested, the parameter list length shall be set 
to zero. If the self-test bit is set to one and the parameter list length is 
not zero, the command will be terminated with CHECK CONDITION status. The 
sense key is set to ILLEGAL REQUEST and the additional sense code set to 
INVALID VALUE IN CDB. The controller will not disconnect during self-test. 


If the self-test does not fail, the command will be terminated with a GOOD 
status; otherwise, the command will be terminated with CHECK CONDITION status 
and the sense key will be set to HARDWARE ERROR. 


The parameter list length specifies the length in bytes of the parameter 
list that will be transferred during the DATA OUT phase. A parameter list 
length of zero indicates that no data will be transferred. This condition 
will not be considered as an error. 


If the self-test is not requested the controller will return GOOD status 
upon receiving a valid command descriptor block and parameter list. The 
parameter list length is set to eight if user specified diagnostics are 
requested. The results of the diagnostic test are returned to the initiator 
by a RECEIVE DIAGNOSTICS RESULTS command. 
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The SEND DIAGNOSTIC data contains an eight-byte parameter list defined as 
follows. 


Table 5-30: Send Diagnostic Data 


Bit; | . x 1 5 ; 4 . 3 | 2 ; 1 | 0 ! 
Byte | | | | ! 
Of Reserved i 
sce ca: sus cass asc) gsc su co paps“ las“ Sem ae cs a nme kee ales cin mms Sg cen eS caine ges eda Gea ees ace ee eta eek a en a ! 

1 ! Parameter Length : 
2b ROM Diagnostic 8 8 | 
$i... RAM Diagnostic = ss—S 3 
wo Data Buffer Diagnostic = tt” ! 
5 interface Dignostic : 
6b Reserved sststs—S 3 
Tb Reserved ss ! 


—_ —} a aw am em ow == ow @ om a @ a ow @ ow oe aw ew o@ oF oe @ oF oF oF ow ow © of @ of © @ @ a ow @® of @ © ow om ow ow ie a ow a aw oe aw 2S we ew oF om ew we ow @ ow ow o of aw 6 ow ow 2 ow © oe oF @ = 
— = DP oe am om ow oe a ow o@ aw a am cm ae oe ae ae ew oo we a om a ae or ce om © @ @® oF = @ a ap ae a oF om ae am oo om Cw oe om a am ew oe aw a a am a a @@ ae «me ae owe a ww a oF OF 48 as =P a a a O® Oe oe om 


The parameter length specifies the length in bytes of the following SEND 
DIAGNOSTIC parameters. The sense data length does not include itself. 


The ROM Diagnostic field if zero, requests that diagnostics not be performed 
on the ROM. The ROM Diagnostic field if one, requests that diagnostics be. 
performed on the controller. The ROM Diagnostic field if two, requests that 
diagnostics be performed on the drive control. 


The RAM Diagnostic field if zero, requests that diagnostics not be performed 
on the RAM. The RAM Diagnostic field if one, requests that diagnostics be 
performed on the controller. The RAM Diagnostic field if two, requests that 
diagnostics be performed on the drive control. 


The Data Buffer Diagnostic field if zero, requests that diagnostics not be 
performed on the data buffer. The Data Buffer Diagnostic field if one, 
requests that diagnostics be performed on the controller. The Data Buffer 
Diagnostic field if two, requests that diagnostics be performed on the drive 
control data buffer. The Data Buffer Diagnostic field if four, request that 
diagnostics be performed on the drive control data error buffer. 


The Interface Diagnostic field if zero, requests that diagnostics not be 
performed on the interfaces. The Interface Diagnostic field if one, requests 
that diagnostics be performed on the controller - drive control interface. 
The Interface Diagnostic field if two, requests that diagnostics be performed 
on the drive control - mechanism control interface. 
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5.2.33. START/STOP UNIT Command 


~w ow ew ew a ew ee Se @ @ CO SS ow ow OF o> ow a OF OD OO ow FF OP oe CF a @ a ao oe oF @ &F ow OF om oF ee a em a «6® a «a ae 4 ao ow ee oF oo en ee a em em «a «8 eo ow ow Oo @ ow @ «@ of oF = ow Oo oF 
—— «2 a= =» ep ap Ge GF «P «= af 22 of om oS GP oD GF Ge & Gh a aD GP aD a CD Ge G&G o@ a ED OD ae am et OP OF 4 4 a a aD a a @® oD a ew a oF oe em Ge 4 OF eR oh Ow o@ a@® @ «@ oF ow om om @ oF oe am om a2 a @ a wm 


Bit! 7 {| 6 | 5 | 4 $ 3 | 2 | 1 f Oo Y 
Byte | | 
Of Operation Code (18h) 
(1 | Logical Unit Number | Reserved | Immed | 
a; Reserved 3 
Bo Reserved 3 
wo Reserved =f LEY | Start | 
as Control Byte StS ! 


—_ on == em @ aw oe we we a ow aw om a8 we Fe ow aw ow © of on aw © BF a © oF 28 oF ee ow = em aw wR ew 28 OF eR OD a Se oF ae ew ee a ee a om em ee ow oF ow a a BN an aE oe ce om © © OF aw =P ow «ae @ a a oe an om 
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The START/STOP UNIT command requests that the controller enable or disable 
the logical unit for further operations. 


An immediate (Immed) bit of one indicates that status will be returned as 
soon as the operation is initiated. An Immed bit of zero indicates that 
status will be returned after the operation is completed. 


A load/eject (LoEj) bit of zero indicates that no action is to be taken 
regarding loading or ejecting the disc. A LoEj bit of one indicates that the 
disc is to be unloaded if the start bit is zero. 


A start bit of one requests the logical unit be made ready for use. A start 
bit of zero requests that the logical unit be stopped. 


LoEj Start Description 

6) 0 spin down the disc, optical pick-up is not moved 
9) 1 spin up the disc, seek to last address requested 
1 0 
1 1 


spin down the disc, eject the caddy 
not supported 


If a PREVENT MEDIUM REMOVAL command has been issued, a request to eject the 


disc will be terminated with a CHECK CONDITION status. The sense key will be 
set to ILLEGAL REQUEST, and the additional sense code set to PREVENT BIT SET. 
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5.2.34. TEST UNIT READY Command 


Bit; 7 - GO #4. 5 i 4 r 2 ; 2 i ol ; 0 ! 
Byte | 3 ! | ! 
i Gporation Gade (0h) | 
ss as asin? > suns “Tal: cou“. cman a”. lb. Sls “bl. esac SDC Ge <eo“einUbs bels sma Su“eet i ac essen‘ Salk lo <a spe“ uu Mlle au tl <a esha lb“ a Sms “lpn ua: bs aa inh ss cae Ss eres et l 

l | Logical Unit Number Reserved ! 
a Sas eee bee el a ee Shs ss ae ness ea mess es ws staat ad ass as ete saw ca css esses mca cea ac ec nb cc> ce cess ts “es umes “we ee esa ee fms events es bn cat Ss es en ce a es ! 
2 3 Reservea ! 
i ng Saas came ess kt as cers Sais cans “cd Saad mechs ce. seas ae sais -case ate an Sean is “cn cms esc cnt Gu“ esas cs sew Se mel ngs ashi avs ets cis wales cme in Vn Yew tas See “ems bcs Ss saa devas Sc ee 1 
3 3 Reserved : 
Ct re Reserved sss—S : 
BO Control Byte ssS—S | 


The TEST UNIT READY command provides a means to check if the logical unit is 
in the ready condition. This is not a request for a self test. 


If the ready condition does not exist a CHECK CONDITION status will be 
returned and the appropriate additional sense code set. 
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5.2.35. VERIFY Command 
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BLE. 7 i 6 i i 4 i 3 | 4 ; i O | 
Byte | | 
0 Operation Code (2Fh) 
saree tis BS a a a haa a ac ce hk a a rk he a 
| I 

1 Logical Unit Number Reserved 
kas aoe aa Bans eas aa kak aac sw a acs she ce eS a a a St a a Oe ee eo eh | 
\ { 

2 | (MSB) ! 
----- |--- ~~! 
a | 
----- ote Logical Block Address ---] 
4 
----- |--- ---| 
earns ae eee Reet eee NEO SPO RN ey ve eT DAM eT RT eee Sete ee em epen poem aE ee NET, | 
! { 

6 | Reserved 
esis DS ete ct et eh Nac a ete ee ol 
t { 

7 4 (MSB) | 
----- ote Verification Length 
8 | (LSB) | 
----- | wanna nnn nnn nnn nn nn nena oon nono none nnnnn nnn nnn nnn een nnn nena ne 
9 Control Byte 
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ine- VERIFY. commana requests chat.the csntrci ler verit, the Gata: cn the <ise 
based on the error recovery parameter settings. This command operates the 
Same as a READ EXTENDED command except the data is not transferred to the 
initiator. The verification is performed according to the settings of the 
verification page (See Section 5.3.1.3.) 


The logical block address specifies the logical block at which the verify 
operation will begin. 


The verification length specifies the number of contiguous logical blocks of 
data that will be verified. A verification length of zero indicates that no 
logical blocks will be verified but the addressed drive will perform a seek 
operation to the specified address.. This condition will not be considered as 
an error. Any other value indicates the number of logical blocks that will be 
verified. 


See the READ command for exception handling description. 
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5.2.36. WRITE BUFFER Command 


= ee ee ee ee ee ee ee ow oe ow ow om GF a ow om ew a = ow GP ae am ow Ow ow we @ ow @ of a a @ oo @ o @ @ ow @ @ @@ ow ~m oF oo @& @ o& ow @® oF oe @w oF @® ow ww ow a ae @ « ew oe ow ww o@ a 


Bit, 6 fl ; © 1 = 5 i 4 | = 3 i 2 ; a | 0 
Byte | | | | | ! | | 
Oo} Operation code (38h) 
1 | Logical Unit Number | Reserved | Mode 2 
abo Reserved sststs—S : 
BES ! 
woe Buffer Offset 4 
a say | 
6 PSB) 3 
ore ees =e 
a oe Transfer Length _ 

3 : (LSB) ! 
oad Os control Byte ssts—~—S ! 


The WRITE BUFFER command is used in conjunction with the READ BUFFER command 
as a diagnostic function for testing controller memory and the bus integrity. 
This command will not alter the medium. 


The function of this command and the meaning of fields within the command 
descriptor block depend on the contents of the mode field. A mode field value 
of zero indicates that the buffer offset is zero. A mode field value of one 
indicates that the buffer offset is valid and the data will be placed in the 
buffer with that offset. 


The buffer offset is the byte offset within the buffer where the data will 
be stored. If the controller is unable to accept the specified buffer offset, 
it will return CHECK CONDITION status. The sense key is set to ILLEGAL 
REQUEST and the additional sense code is set to ILLEGAL VALUE IN CDB. 


The data to be transferred is preceded by a four-byte header. The header 
consists of all reserved bytes. The transfer length specifies the maximum 
number of bytes that will be transferred during the DATA OUT phase. This 
number includes four bytes of WRITE BUFFER header, so the data length to be 
stored in the controller's buffer is transfer length minus four. If the 
transfer length minus four exceeds the capacity of the buffer the controller 
will return a CHECK CONDITION status. The sense key is set to ILLEGAL REQUEST 
and the additional sense code is set to ILLEGAL VALUE IN CDB. 
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If the buffer offset plus the transfer length minus four exceeds the buffer 
capacity, the controller will return a CHECK CONDITION status. The sense key 


is set to ILLEGAL REQUEST and the additional sense code is set to ILLEGAL 
VALUE IN CDB. 


Table 5-31: Write Buffer Header 


— WP OD em a a a a am am aw a ane a ae a mm on ae a ee ew eR ow ew ae ee ee oe —_ 
=_ a= an ee om ow ew ah a oP ae ae oe oe ew ae a eon eR we ee ea aw ow ae oP ew ee ee ew ew oP ow mm ew aw oe ee ae ae a am 
_—_—— oe ee Oe a ee am ew ae a am am OS a GH am a om OF om EF am = em =D am =P a a ae oe ee GD ae a am am ae Om am am em ae cet a a cD em wh ae GE GR am ae a om em GP ae a we a ee a ow am am a GD am am ay 


6 ee oe ee 7 2 ft ee | 
Byte | ! | : ! ! ! 3 ! 
7 ea Reserved 3 
Sea Reserved 3 
3 0fo CT Reserved : 


The WRITE BUFFER header is sent as part of the data transfer phase to the 


controller. The purpose is to make the READ BUFFER and WRITE BUFFER transfers 
equivalent in byte count. 
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5.3. CD-ROM Page Descriptions 
5.3.1. MODE SELECT Pages 


Table 5-32: Page Codes 


= = BSB ees SsSstsess2=22 222222 27T222222222=2z=2 =m ae ew ew ee ow ew we ee ee ee ee ee 
—=—— oe oo ee a em oe =e ee aw 6S Ge aR aD am aD @ a om ow o@ Ge GF G® @ oe ae 


Olh Read Error Recovery Parameters 

O2h Disconnect/Reconnect Control Parameters 
O7h Verify Error Recovery Parameters 

O8h CD-ROM Parameters 

O9h CD-ROM Audio Control Parameters 
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en oe a ee oe ee a ae a 6 ae ae aw Gm a GD GP GD a GE a a oe @® om aw am ae ae oe am a= @ @ = o @ Of @® @ a = GD ow @® © aD om ow = eh @ © @® om em cH aw GF Ge ee e® am ee aD aw ee oe am oe «ms oe ae a= a am ap 


5.3.1.1. Page Code One 


Table 5-33: Page Code One: Read Error Recovery Parameters 


Bit 7 1 66 1 5 ; 4 1 3 | 62 i ol | 0 | 
Byte | ! ! ! ! ! ! . ! 
0 | Reserved =| —_Page Code (Uh) SCS 
Cea nh sas 6 «aie ca as ca cs i as a Ma seh a a ih a a al a eS ria ca a a re 1 

af | Parameter Length (06h) ! 
a 2 a ac a a a a a a PR a tes St ee ! 
2 3 Error Recovery ! 
ek a a ae Ka a aN I a a gt ig el ad ee ae I 
3 } Read Retry Count ! 
eee ea i a Sa a anh an Se hes le a Sand a ss up oleae eh we Gee a ees ee 
4 | Reserved ! 
i lk a aN i ale a NN a aN ca a a ed Neat ath ee ale ! 
5. | Reserved ! 
Sissy ts See” A ky ems a cs eg a ita cae gc a ag a a a a a ae a a a a a ne etn ! 
6 3 Reserved ! 
cea, Ua a a a a a a a a a a at hl | 
T ! Reserved ! 


The implementation of error recovery procedures for CD-ROM devices is 
markedly different than those used for magnetic medium disc drives. At least 
one level of error correction (i.e. CIRC) is required to unscramble the data 
Stream. Therefore the performance of the drive may differ substantially from 
what would be expected by sending the same error recovery parameters to a 
magnetic medium device. 
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The correlation of the error recovery parameter and the bit settings defined 
in common command set document is given in Table 5-33. The error recovery 
parameter is defined in Tables 5-34, 5-35, 5-36 and 5-37. If the error 
recovery parameter is set to any other value the command will be terminated 
with a CHECK CONDITION status. The sense key will be set to ILLEGAL REQUEST 
and the additional sense code set to ILLEGAL VALUE IN PARAMETER LIST. 


The read retry count field specifies the number of times that the controller 
will attempt its read recovery algorithm. The default value is zero. 


Table 5-34: Error Recovery Byte Bit Settings 


wwe ee ewe ee Se ee | ew ee we ee ee oo oF ew ow ow «ow ee ow em ew am oe ow ew a a a ef @ of eo oF ow am @ oF ew oo eo @ oF a OF OF ow ow aw oF ae 
_— a 4) ap 2 an oF o® oF a @® of oF OF om @® oO em 4m CO ee oe am OP am aw a OS aw a a an aw ae <P am oe GF om aR ee em ew oF a em a ew a aw o 2 a a= cp 


'value! Error Recovery 
[aon $oea- +o mmm +$---—~ $oeenwe toeee- $oe--- +-----— $o-o--- 
! ! | TB ! | EER | PER | DTE | DCR !} 
| em $oe-—= +----- $e $oeene $oen—- +----- $-2--- ee 
f oO } 0 0 0 0 2 ee 
|---—- +—----- $oeo-- +2 —- $oeene or toee—- +oc--- +<--—--= 
‘Ol. 2 0 0 0 0 i 3 
| am m $oeene +o — +---== tamnne +$----- toe--- +----- +roence 
1 o4 | 0 0 1 0 Oo ! 
leteateted +o-o-- $oee—e +----- $e een +oenwe +—o---- +—----- +o enn 
1 05> | O 0 1 0 1 ! 
| mmm +2---- +----- +o $e nee $o---- $oee-- +o ee +--—-=- 
f 06 | 0 0 1 1 Oo} 
-<---- tonne e doen ee $m me peewee $oe~ee $e ween tne nee +o mewn ! 
OF: 3 0 @) i 1 ; ae 
etetetated a tome +m enn $e ore $ooewn tone ee $----- $-——-—- 
1 20 | 1 0 0 0 Oo | 
l----- +o---- $e meee toon e +$o---- +----- $eeeee $oooe— ee 
os ae 1 0 0 8) | 
l----- +o—---- ¢o---- $—e-—— $----- +$oeen- +----- +—----- +----— 
1 26 |} 1 0 1 1 QO. 4 
ieteletated +o---- oe +----- $oennn $oenee +----- +----- +—----- 
1 27 | 1 0 1 1 {3 


A CIRC recovered data error is defined as a block for which the C2P0O flag 
was set, but on a subsequent read operations it was not set. The number of: 
subsequent read operations is limited to the read retry count. Layered error 
correction 1s not used. 


A CIRC unrecovered data error is defined as a block for which the C2PO flag 
was set on all read operations up to the read retry count. Only read retries 
are used, layered error correction is not used. 


An L-EC recovered data error is defined as a block for which the C2P0O flag 
was asserted but the layered error correction was able to correct the block 
within the read retry count. 


An L-EC uncorrectable data error is defined as a block which could not be 
corrected by layered error correction within the read retry count. 


The error recovery procedures in Tables 5-35 and 5-36 are applicable only to 
CD-ROM mode one data. If one of the these error recovery parameters is 
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specified and CD-ROM mode two data is detected the read operation will be 
terminated with a CHECK CONDITION status. The sense key will be set to 
ILLEGAL MODE FOR THIS TRACK. 


Table 5-35: Error Recovery Procedures - CD-ROM Mode One Data 


= 32222232 22 2 2 oo ee wm & oe ow ow we ow we ow ow oe ow ow ow we oe ow ow ne ow oe oe wm ow om oe ow ow ow ow ow oe ow ow oe oo ow wm ww @ ow oe om wm om ce om wm ow oe we ow ww we @ oo we ew ew ow ow ow oe 
——— oo ee ee ee em oe oe on ae ae ae an am ae om a ow a «28 om am aw am om ae am 8 aD oe 4 a a am ae a 6 GP am a® an am GP @@ ae a ae a ew am we ee ow oe am ae am ae om om cm ow © oe a oe om oe aD 


OOh This is the default setting of the error recovery parameter on when a 
power-on or reset condition occurs. The maximum error recovery 
procedures are used. Only L-EC uncorrectable data errors are reported. 
If an L-EC uncorrectable data error occurs data transfer is terminated 
with a CHECK CONDITION status. The sense key is set to MEDIUM ERROR and 
the additional sense code is set to L-EC UNCORRECTABLE DATA ERROR. The 
information bytes are set to the address of the last block transferred to 
the initiator plus one. 


O4h The maximum error recovery procedures are used. L-EC recovered data 
errors are reported. If an L-EC recovered data error occurs data 
transfer is not terminated. However, when the data transfer has 
completed a CHECK CONDITION status is reported. The sense key is set to 
RECOVERED ERROR and the additional sense code is set to L-EC RECOVERED 
DATA ERROR. The information bytes are set to the address of the last 
block for which an L-EC recovered data error was detected. 


If an L-EC uncorrectable data error occurs data transfer is not 
terminated. However, when the data transfer has completed a CHECK 
CONDITION status is reported. The sense key is set to MEDIUM ERROR and 
the additional sense code is set to L-EC UNCORRECTABLE DATA ERROR. The 
information bytes are set to the address of the last block on which an 
L-EC uncorrectable error was detected. 


O6h The maximum error recovery procedures are used. L-EC recovered data 
errors are reported. If an L-EC recovered data error occurs data 
transfer is terminated with a CHECK CONDITION status. The sense key is 
set to RECOVERED ERROR and the additional sense code is set to L-EC 
RECOVERED DATA ERROR. The information bytes are set to the address of the 
last block transferred to the initiator plus one. 


If an L-EC uncorrectable data error occurs data transfer is terminated 
with a CHECK CONDITION status. The sense key is set to MEDIUM ERROR and 
the additional sense code is set to L-EC UNCORRECTABLE DATA ERROR. The 
information bytes are set to the address of the first block on which an 
L-EC uncorrectable error was detected. 
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Table 5-36: Error Recovery Procedures - CD-ROM Mode One Data 


20h The maximum error recovery procedures are used. Only L-EC uncorrectable 
data errors are reported. If an L-EC uncorrectable data error occurs 
data transfer is not terminated. However, when the data transfer has 
completed a CHECK CONDITION status is reported. The sense key is set to 
MEDIUM ERROR and the additional sense code is set to L-EC UNCORRECTABLE 
DATA ERROR. The information bytes are set to the address of the last 
block for which an L-EC uncorrectable data error was detected. 


26h The maximum error recovery procedures are used. L-EC recovered data 
errors are reported. If an L-EC recovered data error occurs data 
transfer is not terminated. However, when the data transfer has 
completed a CHECK CONDITION status is reported. The sense key is set to 
RECOVERED ERROR and the additional sense code is set to L-EC RECOVERED 
DATA ERROR. The information bytes are set to the address of the last 
block transferred. 


If an L-EC uncorrectable data error occurs data transfer is terminated 
with a CHECK CONDITION status after the L-EC uncorrectable block is 
transferred. The sense key is set to MEDIUM ERROR and the additional 
sense code is set to L-EC UNCORRECTABLE DATA ERROR. The information 
bytes are set to the address of the block on which an the L-EC 
uncorrectable error occurred. 
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5-68 


CDU-541 CD-ROM DRIVE SCSI INTERFACE MANUAL 


Olh 


O5h 


O7h 


Table 5-37: Error Recovery Procedures - CD-ROM Mode One or Two Data 


Only retries of the read operation are used (layer error correction is 
not used). Only CIRC unrecovered data errors are reported. If an CIRC 
unrecovered data error occurs data transfer is terminated with a CHECK 
CONDITION status. The sense key is set to MEDIUM ERROR and the 
additional sense code is set to CIRC UNRECOVERED DATA ERROR. The 
information bytes are set to the address of the last block transferred to 
the initiator plus one. 


Only retries of the read operation are used (layer error correction is 
not used). CIRC recovered data errors are reported. If a CIRC recovered 
data error occurs data transfer is not terminated. However, when the 
data transfer has completed a CHECK CONDITION status is reported. The 
sense key is set to RECOVERED ERROR and the additional sense code is set 
to CIRC RECOVERED DATA ERROR. The information bytes are set to the 
address of the last block for which an CIRC recovered data error was 
detected. 


If an CIRC unrecovered data error cccurs data transfer is not terminated. 
However, when the data transfer has completed a CHECK CONDITION status is 
reported. The sense key is set to MEDIUM ERROR and the additional sense 
code is set to CIRC UNRECOYERED DATA ERROR. The information bytes are 


set to the address of the last block on which an CIRC unrecovered error 
was detected. 


Only retries of the read operation are used (layer error correction is 
not used). CIRC recovered data errors are reported. If a CIRC recovered 
data error occurs data transfer is terminated with a CHECK CONDITION 
Status. The sense key is set to RECOVERED ERROR and the additional sense 
code is set to CIRC RECOVERED DATA ERROR. The information bytes are set 
to the address of the last block transferred to the initiator plus one. 


If an CIRC unrecovered data error occurs data transfer is terminated with 
a CHECK CONDITION status. The sense key is set to MEDIUM ERROR and the 
additional sense code is set to CIRC UNRECOVERED DATA ERROR. The 
information bytes are set to the address of the first block on which an 
CIRC unrecovered error was detected. 
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Table 5-38: Error Recovery Procedures - CD-ROM Mode One or Two Data 


Only retries of the read operation are used (layer error correction is 
not used). Only CIRC unrecovered data errors are reported. If a CIRC 
unrecovered data error occurs data transfer is not terminated. However, 
when the data transfer has completed a CHECK CONDITION status is 
reported. The sense key is set to MEDIUM ERROR and the additional sense 
code is set to CIRC UNRECOVERED DATA ERROR. The information bytes are 
set to the address of the last block for wnich a CIRC unrecovered data 
error was detected. 


Only retries of the read operation are used (layer error correction is 
not used). CIRC recovered data errors are reported. If a CIRC recovered 
data error occurs data transfer is not terminated. However, when the 
data transfer has completed a CHECK CONDITION status is reported. The 
sense key is set to RECOVERED ERROR and the additional sense code is set 
to CIRC RECOVERED DATA ERROR. The information bytes are set to the 
address of the last block for which a CIRC recovered data error was 
detected. 


If an CIRC unrecovered data error occurs data transfer is terminated with 
a CHECK CONDITION status after the CIRC unrecovered block is transferred. 
The sense key is set to MEDIUM ERROR and the additional sense code is set 
to CIRC UNRECOVERED DATA ERROR. The information bytes are set to the 

address of the block on which the CIRC unrecover 
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5.3.1.2. Page Code Two 


Table 5-39: Page Code Two: Disconnect-Reconnect Parameters 


Bit; 7 6 | 5, 4 3 7 1 0 
Byte | | | 
0 Reserved Page Code (Q2h) ! 
faire ae eee See REUT Ac ATE OY EEA Ney ERP RORE SER IRIS. oe OREO a TL mE OR IE AIR Ie Sm PIN NETL et Ree RSE cae RT EO TN ne este a ae EEE CA SI ROR Ce ER | 
I | 

4 Parameter Length (OAh) | 
covet ene Be eee a race re ar a eh a a Ne cre dea ee ee ae ae io en eee eat 
j | 

2 ! Buffer Full Ratio 
eas Sree Se Tea PER oe rn ON LE ON Res ON ORIOLE eI SPREE SU SEER TORE Sie ASS a MO aa EN PE ENR WE REO Ta ps eA NOE a cele tg Pe EEE EL 
| | 

3 | Reserved ! 
----- | rn nn nn ne = | 
mt | (MSB) ! 
----- |—-—= Bus Inactivity Limit ---| 
; ! (LSB) | 
ee aaa ae Leg Ce ee ap ee aE OE Ng PCT Oe ann NESE OO Ae OR IN OSE I ee ERED Ie Oe REO R Tne Ot Son RT rea AARNE AECL TERT TS ET 
| | 

6 | (MSB) ! 
----- 1. Disconnect Time Limit ---| 
7 4 (LSB) | 
----- | m $m mann ne = = - = ===! 
8 ' (MSB) > 
----- l-—— Connect Time Limit ---| 
9 (LSB) | 
ees eee Wc ce a a an a cs wea en ae Mana cr a ces ans ae tes a ee eS ge Ae ee ee 
| { 

1O> Reserved 
gener ee ae nN a a i Ree ec gee ee Ne ee yh le fen Ne a ek ae a tage le A en ee ee, A 
| { 

11! Reserved 


The Buffer Full Ratio indicates to the controller, on read operations, how 
full the buffer will be prior to attempting a reselection. The number of 
blocks available in the buffer when reselection is attempted for given Buffer 
Full Ratio is specified in Table 5-39. The default value is eight. The 
buffer full ratio is not applicable to audio tracks. | 
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Table 5-40: Buffer Full Ratios 


Value Number of Number of Value Number of Number of 
of Buffer 2048 byte 2336/2340 of Buffer 2048 byte 2336/2340 
Full Ratio blocks blocks Full Ratio blocks blocks 

OOh 32 28 

Olh - O8h 1 1 81h - 88h 17 15 
O9h - 10h 2 2 89h - 90h 18 16 
lih - 18h 3 3 9ih - 98h 19 17 
19h - 20h 4 uy 99h - AOh 20 18 
21h - 28h 5 5 Aih - A8&h 21 19 
29h - 30h 6 6 AQh - BOh 22 20 
3ih - 38h 7 7 Blih - B8h 23 21 
39h - 4Oh 8 8 B9h - COh 24 21 
Kih - 48h 9 8 Cih - C8h 25 22 
4OQh - 50h 10 9 C9h - DOh 26 23 
5ih - 58h 11 10 Dih - D8&h 27 24 
59h - 60h 12 Oh D9h - EOh 28 25 
6ih - 68h 13 12 Elh - E8h 29 26 
69h - 70h 14 13 E9h - FOh 30 27 
Tih - 78h 15 14 Fih - F8h 31 28 
79h - 80h 16 15 FOh - FFh 32 28 


see Beane ee ww eeweewwew ewe ese eF Ow wewewe se BB weerwswewewresweswr weerwerws ST TTF ewww wewwewswsa @sZwewewwwe @2e es wrwwereeweee wea = ee 
~~ een en eww Be weewewe eT SP SF DP wees Fs ese @wwewrwesw 2Zeswew were 8 S28 PFW Sse si FSW sHws 2s Bs ewerewweseeseweweweewreoeowoewwee ese = 


The Bus Inactivity Limit indicates the maximum time in 100 microsecond 
increments that the controller will assert the BSY signal without a REQ/ACK 
handshake. If the Bus Inactivity Limit is exceeded the controller will 
disconnect if the initiator has granted the disconnect privilege. The 
controller may round to its nearest capable value. A value of zero allows the 
controller to assert BSY until completion of the command. The default value 
of Bus Inactivity Limit is zero. 


The Disconnect Time Limit indicates the minimum time in 100 microsecond 
increments that the controller will delay reselection. The controller may 
round to its nearest capable value. A value of zero allows the controller 
initiate a reselection without a delay. The default value of Disconnect Time 
Limit is zero. 


The Connect Time Limit indicates the maximum tise in 100 microsecond 
increments that the controller will use the bus before disconnecting if the 
initiator has granted the disconnect privilege. The controller may round to 
its nearest capable value. A value of zero allows the controller to determine 
if and when a disconnect occurs. The default value of Connect Time Limit is 
zero. 
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5.3.1.3. Page Code Seven 


Table 5-41: Page Code Seven: Verify Error Recovery Parameters 


Bitt 7 $ 6 {| 5 | 4 fF 3 Ff 2 F 2 ft Oo | 
oe ! | ! | | ! | | 
0 | Reserved =| Page Code (07h) CS 
a Paranever Lengn (06h) : 
24 | error Recovery, : 
3 verity Retry Count : 
wo Reserved : 
oS Reserved 3 
6b Reserved 3 
Tb Reserved } 


The implementation of error recovery procedures for verification operations 
is the same as for read operations on CD-ROM devices. 


5.3.1.4. Page Code Eight 


Table 5-42: Page Code Eight: CD-ROM Parameters 


Bit; 7 i 6 1 3 ; 4 i: 3 i 2 ; of ; 0 
Byte | | 3 ! | : : 3 : 
0 | Reserved =| Page Code (08) 
ae Parameter Length (02h) ! 
2b Reserved SSCL BANS | 
er... Reserved  ~—=«|-~—S>=sTnactiivity Timer Multiplier | 


The LBAMSF bit if zero indicates that the target will use the logical block 
addressing mode. The LBAMSF bit, if one, indicates that the target will use 
the minutes-seconds-frame addressing mode. The LBAMSF bit applies only to 
Group 6 commands implemented for the CD-ROM device type. The default value 
of the LBAMSF bit is zero. 
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Table 5-43: Logical Block Address Format 
Bit; 7 i 6 1 5 i 4 i 3 pa i oo ; O ; 
Byte | | | | | 
0 | (MSB) 
----- |--- ---| 
1 | 
----- | == Logical Block Address ---! 
2 ! 
----- |--- --=| 
3 | (LSB) | 

Table 5-44: Minute Second Frame Format 

Bit} 7. 6 5 | 4 3 2 1 0 
Byte | | 
0 Reserved 
ik Saat caer Fe ahaa ia Salas gs cease ee fm) ae rea ele ea “es ee sa se es i a ee a es eae 
1 { 
1 Absolute Minute 
etek eases aan me eR arta SS IR EE Ap RESP LOE NP Ge aT one Tee ESR RD CO yr NON YRS FORT A eT EID Se ORF OREO OR OO a RS aD ee mR aoa eS eR Ee RE I el a RE | 
se 
2 Absolute Second 
ee Na a a ge NN a a a a Ee te | 
i { 
3 Absolute Frame 


The Inactivity Timer Multiplier sets the length of time that the drive will 
remain in the hold track state after completion of a seek or read operation. 
The default value is five. 


Table 5-45: Inactivity Times 


Inactivity Timer Minimum Time in Inactivity Timer Minimum Time in 


Multiplier Hold Track State Multiplier Hold Track State 
Oh infinite 8h 16 minutes 
th 2 minutes 9h 18 minutes 
2h 4 minutes Ah 20 minutes 
3h 6 minutes Bh 22 minutes 
4h 8 minutes Ch 24 minutes 
Sh 10 minutes Dh 26 minutes 
6h 12 minutes Eh 28 minutes 
Th 14 minutes Fh 30 minutes 
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5.3.1.5 Page Code Nine 


Table 5-46: Page Code Nine: CD-ROM Audio Control Parameters 


Bit! 7 6 5 4 3 2 i 0 
Byte | } ! ! | ! | : | 
o Reserved ! Page Code (09h) ! 
eee De ge re aD cee eek Nhe oles ee ee eT 
j | 

il Parameter length (OEh) 
ae a a Naa a ahaa acy a aa ta a a ee a a a eae es Sat eno Ges ea Sell cs ap aha at 
j { 

2 Reserved | Immd | Reserved 
-~--- aoe 
3 Cf 
--- «6J-- - Reserved --- |] 
7 4 
----- | non n nanan nnn nnn nnn nena nnn nnn nnn nnn nnn nnn n eens cnn n ence n cence eee! 
8 Reserved Out port O ch. Select (ih)* 
eee ated a a as aa aa al Ta a a ht i a a ale ee 
| l 

9 Output port O Volume (FFh)* 
ey ae a a a a a a gar ee ee eee 
I | 

se ae Reserved Out port 1 ch. Select (2h)* 
bul aas vas, Ge a a NN a a i ta eh a re en eee eee 
! | 

i 4 Output port 1 Volume (FFh)* 
asa rh cae a a a a Ta a a a ae eed ea a a 
| 1 

12. 4 Reserved : Out port 2 ch. Select (Oh)* 
his tatve betas Tg a ia ce se fe aie Shama hale vc ca aac ees sles “ao eea sls "caso ca sic Daas meals Bs eae nce ae lg Sas eS et at Mn yc mr ca We say a as esa sat vs Sanne) ca ok a case a ee ahaa ew aes 
i 

13. 4 Output port 2 Volume (00h)* ! 
i a a a a a a a ah a EB a I a Lh a NN a a a a a i 
{ 

14 | Reserved Out port 3 ch. Select (Oh)* ! 
a a Na Na a a tk PN a es he J 
t 

15 ! Output port 3 Volume (00h)* 


* Default value 


If Immd(Immediate) bit is set to one, the command shall be terminated at the 
moment when the seek operation in audio commands of Group 2 , such as play 
audio, is completed. If this bit is set zero, the command shall not be 
terminated until the end address is found or an error occurs. Values in 
parentheses are default values. 


Value OO must be specified in ch.2 and ch.3 (byte 12 through 15) of the 


audio control parameters. If not, the command will be terminated with a CHECK 
CONDITION status. 
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5.3.2. MODE SENSE Pages 
Table 5-47: Page Codes 


=se23 See eS ae eS we ewe SS DS ee ow ew ee ew ew @ ww ww oF ow ew ew oe oe ww me we a a or om ee oe em ow a © ow @ oF oo ow oe ow ew ow ow oe oe ow oF ew oe ew ow ae an om ow ow on ow ee wo a ow a oe = 
— =e a ow om om om Oe om om oe Sm ae GD om om ae am ae am we SD Se Se Se Sm Om Oe SE SD SD SD OD SS GD ED ES ED ED OS ED OD AD SS On Pa a a a a > > SD > a an SS A ab A Sb aS a a> SS Sn ae a mb ue om am 


Olh Read Error Recovery Parameters 

O2h Disconnect/Reconnect Control Parameters 
O7h Verify Error Recovery Parameters 

08h CD-ROM Parameters 

O9h CD-ROM Audio Control Parameters 

3Fh Return All Implemented Pages 


The MODE SENSE pages have the same format as MODE SELECT pages. The 
meanings of the fields within a page are the same, except that in MODE SENSE 
the settings are reported instead of being requested. | 
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5.4. CD-ROM Additional Sense Codes 


The following tables list the additional sense codes reported in Byte(i2) of 


the REQUEST SENSE data. 


For Sense Key NOT READY (2h): 


Code Description 


O 
= 


For Sense Key HARDWARE ERROR (4h): 


Code Description 


41 Data path failure (Sony bus data error) 
42 Power on failure 

44 «Internal controller failure 

47 Interface parity error 

B4 Focus servo failure 

B5 Spindle servo failure 

B6 Caddy load mechanism failed 


For Sense Key NO SENSE (Oh): 


Code Description 


00 No additional sense information 
For Sense Key RECOVERED ERROR (1h): 
Code Description 


yee 4 CIRC recovered data error 
18  L-EC recovered data error 


Unit off line 

BO Caddy not inserted in drive 
Bl Unable to recover TOC 

B2 Caddy load/eject failed 

B7 TOC read in progress 


For Sense Key MEDIUM ERROR (3h): 


Code Description 

02 Error occurred during seek operation 

11 L-EC uncorrectable data error (L-EC on) 
B3 CIRC unrecovered data error (L-EC off) 


| 
f 
f 
| 
! 
! 
! §08 Logical unit communication failure 
' 09 #£='Tracking servo failure 

' 4O Controller data buffer failure 

1 

{ 

| 

) 

{ 

1 

{ 

{ 

! 

i 

{ 

! 


Table 5-48: Additional Sense Code Descriptions 


— @F om @ a» wf of ow 2 oO oF a @ OF @® GF CF oF OD ~~ oF oF ow oF «FF GH @ @ oF ow @ oF @ @ oF ee © @ ow @ CF Oe oF ow 4® @ OF @® @ @ = FF OF @ ow ow oe a aD &® @® ow ow «= a o oe aw 
= ae 6 a oe @& G= om == GD oD a of OF aD 6 CF a @® = ae a ow OF Ow @ 2 @ ao @@ @ ow 2 © @® 6 ©F a oF ow ow @ @ ow 4 @® @ OD @ @& oe o® @ oF OF ao @ oF GP &® of 28 GD GH G a ae om 


wap cn a Oe a Dae oe Er a CO ama ae aes a ae ame oe ——— awe aos am 


—= —- 
=e ae om ee ow ow aa ae awn awe aoe eee Oe 


Oa. ¢ 
romniicg 
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Table 5-49: Additional Sense Code Descriptions 


~ on «= aw ow ae a oe a ow a om ao @® ow a oO fw ow @ @ a oD @ ow om oe Ow OF © © ow 4m 8 ee ow @® ow em oF oe &@ @ a ew om ee @® eo 28 ow @ aw oe a ow ow a @® oe ee oo ow ow ao ow ew @ © ww oe oe a ow ow 
mm — a aw oe 2m Gm a am aD am a a 2D GD BD GD GD GD GP 68 GS Ge ae © ae o® 6m om GF = oF oe ow ot @® GF 6 OR am oe wm oa om oF oe am a8 OD aw om ow a ow em we eH am ae am om em ae @® om eB am em ce oF ae ow @ @ «2 ww 


For Sense Key ILLEGAL REQUEST (5h): 


Code 
20 
21 
22 
24 


26 
80 
81 
82 
84 
85 


| 
{ 
1 
| 
i 
t 
| 
1 
1 
{ 
! 
| 
{ 
\ 
{ 
| 
1 
\ 
| 29 
{ 
! 
{ 
t 
| 
{ 
{ 
1 
t 
| 


Code 


28 
29 
2A 


Description 


Invalid command operation code 

Logical block address not valid 

Illegal function for CD-ROM 

Illegal value in command descriptor block other than 
the operation code or the logical block address 

Invalid logical unit number 

Invalid field in parameter list 

Prevent bit is set 

Logical unit is reserved 

End of user area encountered on this track 

Illegal mode for this track 

Audio address not valid 


For Sense Key UNIT ATTENTION (6h): 


Description 


Not ready to ready transition (caddy inserted) 
Power on, reset or BUS DEVICE RESET occurred 
Mode select parameters changed 


For Sense Key ABORTED COMMAND (Eh): 


Code 


45 


Description 


Unsuccessful message retry 
Reselect failure 

Initiator detected error 
Message out error 

Overlapped commands attempted 
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5.5. CD-ROM Glossary 


CD-ROM - Compact Disc Read Only Memory The CD-ROM was developed by 
N.V. Philips & Sony Corporation. The 'RED BOOK ' and ‘YELLOW BOOK' 
documents describe the medium. 


Sub-Channel - The signal from the compact disc consists of a main channel and 
a sub-channel. The sub-channel is divided into three parts. The P sub- 
channel is part one and is used with CD-Audio. The Q sub-channel is part 
three and contains useful information, such as the control field and MSF 
address. -.The R, S,T,U, V and W sub-channels collectively are treated as 
part three. 


Control Field - Four bits in the Q sub-channel data that indicate whether the 
track is CD-ROM or CD-Audio. If the track is CD-Audio then three bits are 
used to indicate use of pre-emphasis, copy protection, and whether the 
audio is two or four channel. | 


TNO - Track Number. A disc has logical segments which are called tracks. The 
track numbers range from one to ninety-nine. The data within a track is 
always of the same type. A track can contain either CD-ROM or CD-Audio 
data. A disc can start at any track number. 


TOC - The Table Of Contents has information on the type of each track and the 
Starting address of the user data in a tracks. This information is encoded 
in the Sub-Q channel during the lead-in area of the compact disc. 


MSF Address - The address on the disc in minutes, seconds and frame number. 
All three must be specified to determine a physical location on the disc. 


Absolute MSF Address - The address encoded in the sub-channel (and header of 
CD-ROM) which is the elapsed time from the start of disc. — .-..e as 


Relative MSF Address - The address encoded in the sub-channel which is the 
elapsed time from the start of a track. 


Frame - One frame is equal to 1/75 second of elapsed time. 


Block - A block commonly refers to the data contained in one frame. However 
there are other meanings attached to this term within the world of compact 
disc. 


Hold Track State - When the drive enters the hold track state the optical 
pick-up of jumps one track towards the inside of the disc at the specified 
Sub-Q address. The optical pick-up traces the groove of the disc until 
detecting the address and again jumps one track towards the inside of the 
disc. 
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